EPHEMERIDES

5 31.9 6 1.0
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
383945 2008hST263 531.9293°21 3°4/31.117 324444 2006 TSeo 6 1.0 132°01 0°4/31.9 18
m ’ o h m o ’ o m
5 1 |17 0.10| —1419.2| 1.698| 2.586| 13.0 5 1 |17 3.80| —21 0.1| 1.774| 2.655| 12.9| 20.9
511 |165451 | —14 02| 1.611| 2.562 9.5 511 |1656.79| —21 1.4| 1.715| 2665| 9.2| 20.7
521 |1646.68 | —1343.9| 1.546| 2.538 5.8 521 |1647.71| —21 0.1| 1.679| 2.675| 49| 20.5
531 |1637.37 | —1332.6| 1.507| 2.514 3.4 531 |1637.47| —2056.4| 1.671| 2.684| 0.6| 20.2
610 |1627.68| —1328.6| 1.494| 2.490 5.8 610 |1627.23| —2051.4| 1.680| 2.693| 4.1| 20.5
620 |1618.73| —1333.6| 1.506| 2.466 | 10.0 620 |1618.08| —2046.9| 1.735| 2.701 83| 207
630 |1611.58 | —1348.8| 1.542| 2.442| 14.0 630 |161091| —2045.2| 1.805| 2.709| 12.0| 21.0
710 |16 6.95| —1414.3| 1.597 | 2.418| 17.5 710 |16 6.27| —2048.1| 1.895| 2.717| 152 21.2
373479 2000 SQ201 531.9 173’56 0°8/31. 508107 2015 DD175 6 1.0347°15 375/ 2.6 17
5 1 |17 1.10| —2026.5| 2.547| 3.418 9.8 5 1 |1659.48 | —3252.8| 1.441| 2.323| 153| 20.1
511 |1654.40| —20 5.1 | 2.476 | 3.422 7.0 511 |1654.34| —3221.6| 1.370| 2.315| 11.5| 19.8
521 |1646.25| —19 41.3| 2.431| 3.425 3.8 521 |1646.60 | —3132.4| 1.321| 2.309| 7.3| 19.6
531 |1637.31|—19159| 2.415| 3.428 0.9 531 |1637.37 | —3025.3| 1.296 | 2.303 3.8| 19.3
610 |1628.36 | —1850.8| 2.428 | 3.429 3.3 610 |1628.10| —29 42| 1.295| 2298 | 52| 19.4
620 |1620.14 | —1827.8| 2.470| 3.430 6.6 620 |1620.15| —2735.8| 1.320| 2.295| 95| 19.6
630 |1613.28| —18 8.8| 2.539| 3.431 9.5 630 |1614.62| —26 8.4 | 1.367| 2292 | 13.7| 19.9
710 |16 8.24| —17556| 2.630| 3.430| 12.0 710 1161211 | —2449.1| 1.434| 2289| 17.4| 20.1
342603 2008 UWS3is 531.9 215°00 0°7/ 1. 219558 2001 RE142 6 1.0212°74 10°2/25.4 18
5 1 |17 2.03| —23505]| 2.391| 3.261| 10.5 5 1 |1659.82|+ 8 95| 2381 | 3.192| 12.4]| 21.1
511 |1655.33| —24 4.1| 2.308| 3.253 7.5 511 |1653.60 |+ 9451 | 2.321| 3.184| 11.1| 21.0
521 |1646.88| —24 14.0| 2.251| 3.244| 4.1 521 |1645.88 | +11 5.4| 2.284| 3.175| 10.3| 21.0
531 |1637.38| —2419.7| 2.222| 3.235 0.8 531 |1637.31|+12 48| 2.273| 3.165| 10.3| 20.9
610 |1627.69| —2421.4| 2.222| 3.225 3.3 610 |1628.64 | +1239.8| 2.286| 3.154| 11.3| 21.0
620 |1618.68 | —2420.3| 2.250| 3.215 6.8 620 |162062|-+1249.4| 2.322| 3.142| 12.7| 21.1
630 |1611.13| —2418.2| 2.305| 3.204| 10.0 630 |1613.92|-+1234.9| 2.378| 3.130| 14.4| 21.2
710 |16 559 | —2417.4| 2.382| 3.193| 1238 710 |16 9.01|-+1159.6| 2.451| 3.117| 16.0| 21.3
383868 2008 RK2s 1.0 295782 977/ 4. 272760 2005 YGis2 6 1.0 1033 674/31.0 18
5 1 |17 6.68| —46 82| 1.703| 2.522| 16.3 5 1 |17 085| — 540.1| 1.622| 2.499| 142 19.7
511 |1659.95| —46 42.6 | 1.615| 2.501 | 13.9 511 |1654.81| — 5340| 1.562| 2.500| 10.9| 19.5
521 |1649.90 | —46 53.8| 1.546| 2.479| 11.5 521 |1646.70 | — 540.5| 1.524| 2.501 78| 19.4
531 |1637.68| —46 35.1| 1.500| 2.458 9.9 531 |1637.38|— 6 23| 1511 | 2502| 6.4| 19.3
610 |1625.04 | —45445| 1.477| 2.436| 10.1 610 |1627.98| — 640.1| 1.523| 2503| 7.8| 19.4
620 |1613.80| —4425.4| 1.478| 2.415| 11.9 620 |1619.55| — 732.8| 1.561| 2.505| 10.9| 19.5
630 |16 5.45| —4246.3| 1.501| 2.393| 14.7 630 |1613.01| — 837.9| 1.621| 2506 | 142| 19.8
710 |16 0.81 | —4058.2| 1.544| 2.372| 17.7 710 |16 894 — 9523| 1.701| 2508 | 17.2| 20.0
55526 2001 VVsg 1.0 35%00 4°4/ 2. 18710 1998 HF 100 6 1.0 55716 276/31.418
5 1 |17 1.93| —3346.4| 2.030| 2.889| 12.5 5 1 |17 0.85| —16 14.3| 1.547| 2.439| 139]| 175
511 |1655.59 | —3421.3| 1.962| 2.891 9.5 511 |1654.78| —16 0.8 | 1.499| 2.454| 99| 17.3
521 |1647.12| —3445.0| 1.918| 2.894| 6.5 521 |1646.62| —1549.2| 1.474| 2.469| 56| 17.1
531 |16 37.41| —34552| 1.900| 2.897 4.5 531 |1637.37| —1541.4| 1.474| 2.484| 26| 16.9
610 |1627.56 | —3451.3| 1.909 | 2.900 5.4 610 |1628.21| —15389| 1.500| 2500| 5.2| 17.1
620 |1618.68| —3435.4 | 1.944| 2.903 8.1 620 |1620.23| —1543.2| 1551 | 2515| 93| 17.4
630 |1611.71 | —3411.4| 2.003| 2.906| 11.1 630 | 161431 | —1555.1| 1.625| 2531 | 13.0| 17.6
710 |16 7.24| —3343.9| 2.084| 2910/ 13.8 710 1161094 | —16 14.8| 1.719| 2547 | 16.2| 17.9
478105 2011 UW+y4 1.0 180725 3°0/30. 24975 1998 HO3s 6 1.0305°47 074/31.9 18
5 1 |1657.33| —1415.0| 2.380| 3.259| 10.1 5 1 |17 2.01| —2237.3| 1.152| 2.056| 16.7| 18.5
511 |1651.81 | —13345| 2.312| 3.259 7.3 511 |1656.59| —2216.2| 1.084| 2.045| 12.0| 18.2
521 |1644.89| —1255.4| 2.270 | 3.259 45 521 |1648.05| —2148.0| 1.035| 2.034| 65| 17.8
531 |1637.20 | —1220.3| 2.256| 3.260 3.0 531 |163752| —2114.1| 1.010| 2.023| 0.7| 17.4
610 |1629.49 | —1151.3| 2.269| 3.259 47 610 |1626.69 | —2037.8| 1.007| 2.013| 56| 17.7
620 |1622.48|—1130.5| 2.310| 3.259 7.6 620 |1617.22| —20 3.8| 1.028| 2.003| 11.4| 18.0
630 |1616.77 | —1118.9| 2.376| 3.259 | 10.4 630 |1610.50| —1937.4| 1.069| 1.994| 16.6| 18.2
710 11612.81| —1117.0| 2.463| 3.258 | 12.8 710 |16 7.33| —1922.1| 1.127| 1.985| 21.0| 185
67923 2000 WR113 1.0 27255 279/ 1. 475136 2005 UY337 6 1.0275°99 371/30.518
5 1 |17 3.81| —29489| 1.494| 2.374| 15.0 5 1 |1657.14| —1448.7| 2.283| 3.164| 10.4| 22.2
511 |1657.53 | —2945.0| 1.413| 2.359| 11.1 511 |1651.82| —1359.0| 2.203| 3.151 76| 220
521 |1648.43| —2928.3| 1.355| 2.345 6.8 521 |1644.97| —13 96| 2.148| 3.138| 46| 21.7
531 |16 37.55| —2857.3| 1.321| 2.330 3.1 531 |1637.23| —1223.2| 2.121| 3.125 31| 21.6
610 |1626.35| —2813.5| 1.312| 2.315 5.2 610 |1629.39| —1142.9| 2.122| 3.112| 5.0| 21.7
620 |1616.34 | —2721.3| 1.329| 2.300 9.8 620 |162221|—1111.1| 2.149| 3.099| 8.0| 21.9
630 |16 8.75| —2627.1| 1.368| 2.285| 14.2 630 |1616.37 | —1049.8| 2.202| 3.086| 11.1| 22.0
710 |16 4.38| —2537.4| 1.427| 2.270| 18.1 710 |1161235| —1039.6| 2.275| 3.072| 13.7| 22.2
218961 2008 EM1qg 1.0 353°%63 571/30. 187096 2005 QZ1» 6 1.0 308728 0°9/31.818
5 1 |1659.27 | —1236.9| 1.338| 2.237| 15.1 5 1 |1659.97| —2111.8| 1.406| 2.304| 14.6| 20.5
511 |1654.03| —1150.5| 1.279| 2.234| 11.1 511 |1654.79| —2052.1| 1.327| 2.285| 10.5| 20.2
521 |1646.39| —11 9.0| 1.242| 2.232 7.1 521 |1646.97 | —2027.9| 1.268| 2266 | 57| 19.9
531 |1637.35| —1036.7 | 1.228| 2.231 5.1 531 |1637.43| —20 05| 1.234| 2.248 1.0| 195
610 |1628.23|—1017.5| 1.238| 2.230 7.5 610 |1627.53| —19326| 1.225| 2230| 5.1 | 19.7
620 |1620.28|—1013.7| 1.272| 2.229| 11.6 620 |161864| —19 7.7| 1.240| 2.212| 10.3| 19.9
630 |1614.53|—1026.0| 1.327| 2.229| 15.6 630 |1611.99 | —1849.7| 1.277| 2.195| 15.0| 20.2
710 |11611.60| —1052.9| 1.399| 2.230| 19.1 710 |16 836| —1841.2| 1.332| 2.178| 19.0| 20.4
236644 2006 KM 1.0 188°%62 0°5/31. 504040 2005 UW3go 6 1.0235%68 0°5/ 1.217
5 1 |17 0.69| —2041.9| 2.129| 3.008| 11.2 5 1 |17 2.84| —2331.0| 2.019| 2.895| 11.8| 23.0
511 |16 54.42 | —2039.8| 2.058| 3.008 7.9 511 |1656.19| —2336.0| 1.935| 2.883| 85| 227
521 |1646.39 | —2035.6 | 2.011| 3.007 43 521 |1647.47| —2336.8| 1.876| 2.870| 47| 225
531 |1637.35| —2029.8| 1.992| 3.006 0.6 531 |1637.47| —23329| 1.843| 2857 | 0.7| 22.1
610 |1628.22 | —2023.3| 2.001| 3.005 3.6 610 |1627.23| —2325.0| 1.839| 2.843 3.8| 223
620 |1619.88| —2017.8| 2.038| 3.003 7.4 620 |1617.77| —23149| 1.862| 2.829| 7.8| 22.6
630 |1613.13| —2015.0| 2.099| 3.001| 10.7 630 |1610.03| —23 5.2| 1.910| 2.814| 11.5| 2238
710 |16 850 | —2016.6| 2.183| 2.999 | 13.6 710 |16 4.66| —22585| 1.980| 2.799 | 147| 22.9




EPHEMERIDES

6 1.0
6 1.0
2020 ‘ Q2000 ‘ 62000 ‘ A ‘
T B8 ‘ 14 2020 ‘ Q2000 ‘ 62000 ‘ A ‘ B
343793 2011 GRss 6 1.0353730 379 v
A e . 0 353 "9/31.1 16 391018 2005 SJ233 6 1.0 299°23 3%/ 1.9 18
40| —1438.9| 1.246| 2153 1 - ho o
511 |165221 | —14 14 : 541 202 5 1 |17 117| —3 ¥ Y
x |Rel Sing My ) 2 dg) o lemer Hed) 2h) i) B A
20| —13 407 | 1.127| 2.136 ' ' 89| —32 62| 2032| 3014 ' '
231 |1637.29| —1340.7 | L1217 2 39| 105| 531 |163747|—322 : 2T 202
a1 21361 39] 1 . 58| 2.003| 3.006| 3.6
610 1028091 —13374| 1133 96| 610 |1627.79| —3234.4| 2.002 299
020 |lo216o| —13438| 1io2) 21301 112| 109| 620 101888 | —32 3 5080 | 76| 203
6| 1. 2130| 15.6| 20.1 : 329 2.028| 2989 | 7.6
710 |1614:60| —14389| 1.27 11 630 | 1611.65| —3224.4) 2 3| %03
491658 2012 TGomy ) 1.081863&31 10019.3 04| 710 |16%%5] “33134] 23601 39951 1351 306
2.1 |1 L m2 138 2 352 | 3.223| 1/0 o s | 8 T Ests 6 103950 04/ 1116
B 2R 322| 5395 | 355 . . 58.98 | —22 47.0 | 2.013| 2.895 :
521 |1646.49 | —25260| 2229 3. 7ol 221 511 11653.30| —2250.6| 1.943| 2. 55| %09
231 103038 TR 5aa| 3508 | 3551 | 13| aiel| 231 |10333| 53 1| 189 | 03| 45| 207
531 163738 25244 | 2208| 3221 13| 2Le| 531 |l63r3r| 33 23| 1878 | 3805 | 0@l 504
610 |162817| —25180 | 2216 | 3219| 33| 218| 610 |l62872| 33 03| 187 | 2805 | 38| 204
030 101376 | Toasus| 33513 3318| S6| 23| 830 1019 | 53 : 2| 3895| 74| 309
. 3.215 9.9 22.2 . 57| 1.922| 2.892 7.4
710 |16 7821 —24489| 23 2] 630 161471} —23 53] 1 5| 291
361083 2008 BU.y - 09711435113 10812_6 al 590 11810711233 22| 08| 5805 139/ 5173
5 1 |17 468| —182191 1a16] 2307 oot e | T 3 e 6 102352 35/ 2117
5774 | —18 12.3| 1362| 2317] 10. : 7 425 —30350| 1510| 2388 15
521 |164833|—18 24| 1330| 2. 10| 212| 311 |165773| 3051 | Ida2| 2300 | 11| 207
_ : : - 2386 | 11.1| 2
521 |164833| —18 24| 1330) 23%6| 58| 200| 521 | 164848 —30428| 1.39% >
230 | 185630 | C1rav0| 1345 | 23as| 55| 206| oo 103683 | 230 : 23| 37| 202
ol 1 23301 18| 32 . 26.1| 1375| 2382| 37
620 |1617.39| —17 45.3 | 1.387 091 ©10 | 1626.62) —2956.0) 1.379 1 303
620 |1eirso| —17453| 1387| 2354 | 00| 21a| 620 | 161601 | 30 ' 3389 33| %3
. . 2362 | 141 21 : 16.5| 1.408 | 2.378| 9.5
710 |16 6.25| —18 28| 15 5| 630 |16 967| 28334 14 21 206
241508 2000 Dr 6 039262gi3270 103173.$ 07| 210 116 5851 T37s3s| 18%21 33781 3] 390
5O eSS | 10 145 | 2ob7 | seso | 15l 20300 Arjunsur 6 1011786 29/ 1.6 18
g %% %g 2?;'35 _%g 583 | 1090 | 5042 8-8 38-2 g 1% %g 53%% —% 53.5| 1.529| 2.408| 14.8| 18.0
90 | —18404 | 1938 | 2.933| 44| 20 93| —2826.6| 1470 2416 | 10 :
251 116333 Ziasoa| 19| 5 . 204| 521 |1649.08| —2851.2| 1.433| 2. & Il
531 103733 —18202| 1013| 2025 | 13| 201| 531 | 163768 | —20 : 24231 82| 13
. . 2.917 40| 2 : 45| 1.421| 2.430 3.0
010 102804 —18 551 1915 03| 610 |162618| —29 62| 1.436 2 13
030 103953 C1vaa0| 19%8| 2900 | 13| 07| 030 |10 8% | 5% : Sais| o3| 177
. . 2.900 | 11.2 20 - 58.7 | 1.476 | 2.444 93
710 |1610006 | —17425| 2.0 7] 630 |16 8261 —2846.1) 1 3 180
80601 2000 AL oy L 0732613;3191 30814_2 06| 210 116 5831 T383331 18221 2457 | 1o7| 182
2.1 |12l t1alc8 e oot | dae ] a0 | 200 i sy 6 1033578 0°4/31917
131 -1 128 1778 2.601 1 12. : 56.82 | —2232.2| 1.080 | 1.993| 16.7
521 |1647.38 | —1249.4 | 1.625| 2. 4| 194 511 |105307) —2212.9) 1010) 1. 30| 1o
4] 1 : : 1976 | 120| 1
231 |103vaa| T3 1at| 19%3| 283 | 38| 185l 25T |19%ed8|aiiog| oo o5
531 | 163745 —12121| 1587 | 2592| 38| 189 531 | 103744 —51 19291 88| 132
. . 2.567 6.2 1 . 15.0 | 0.931| 1.944 0.7
620 |1617.78 | —1122.7 | 1.590 90 610 11628.23) —2041.4) 0.024 6| 194
030 |101008 | 11155 | 1008| o6 | 40| 1oa| o30 |10i%os| =10 rols| 18| 193
LT 2242 1011 19 . 107 | 0938| 1.018| 1155
710 |16 4386 | —11215| 1.6 4| 630 1161505 —1947.7 5| 103
101508 1998 Xiss L 08515233290 40817.4 toa| 530 1813321 2i0358| 1055 | 1808 254l 103
5 1|17 186) — 4328 2 ael saoo| doa] er| %y 1 s 6 1010781 3131217
il a3s8 | 3RR | 313 : : 7 3.99| —1452.6| 1.735| 2.616| 13.2
211 |lo2a87) — 4385 2515 3. 80| 198 211 [16s70s| Zia3te| éez| 3e13| 05| 197
2| 2 : : . 2613| 95| 1
521 |104650| — 4534 2478\ 3aas| 58| 104| 521 |1647.96| —14125| 118 oL
531 103730 | — 5184 | 2460 | 3453| 48| 104| 531 |163780| 135877 1. S0l 391 193
0] 2 : : : 599 | 2.606 | 3.1
610 |162826| — 5540 2480\ 3460| 58| 104| 610 | 1627.08| —13492| L0 1) 183
620 |161080| — 6392 | 2538 3466| 80| 106| 620 |16irss| 13486 1639 5%s| 32| 193
710 |16 7.19| — 832.9| 2711 3.472| 104| 197| 630 |16 9.95| —1357.2| 1 2596 | 95| 19.7
138041 2000 DNy A 1913&1)77 30212.;3 too| 930 [18 288| J12351] 19791 3280 83| 301
5 1 |17 4.68| —31 8.4 1.860| 2.726 | 1/3 ST B0 | 20502} 2002 YO 6 1024796 5°1/ 3.917
511 | 1657611 —3113.2 1908 | 373%| 38| 197| 211 |T6sear| 4> ae| S8ce| 37as 193] 217
25| =31 65| 1.739| 2723 | 6.1 : 21| —42 86| 2.855| 3.744 ' :
221 1048251 —31 65| 1739 2. 1| 195| 521 |1647.36| —41503| 2.782| 3. &4 213
235 (193050 | 110 18| 273 | 33| 13| 2% |edtad| ' 370l 93| 513
IRk 2122 33| 1 . 157 | 2.735| 3.707| 5.2
620 |1617.08| —29 35.4| 1.751 941 610 11627.62) —402 2| 513
2l T 219 47] 1 . 54| 2717 | 3.688| 5.4
630 |16 947|—2851.8| 1.806 o8l 820 |loisal) —3921 513
: znr 83 1 . 8| 2727 | 3668| 6.9
710 |16 456|—28 97| 1.883| 2 o8| 630 |lo10941 —38 9.2 2.7 v
444;342 2004 TNai3 6 1.0 293°é€10 5°51/52513 9 1620 ° 5081?1(; 20116 A 882 g:gg 1?-% %%é
2 2004 TNats o g O i 293,30 5-5/28. 2 BO125 6 1.0185%49 3°1/ 2 '
211 162939 | — 3954 | 2361| 300! o8| 208l 24l |16sa0%| T303eal i 681 | e
511 \165129) — 711.2) 2161 | 3099) 83 208| 511 |1058.18 )| —30 38.4 | 1.611 2o | 04| 318
221 |l64472) — 6 41| 2107] 3081| 02| 206]| 521 | 164863 —30 el 1%a| 5221 ‘84| 518
531 103726 | — 5 54| 2079| 3064 | 55| 206| 531 |163765| —20 570 1. seer| %31 38
8| 2. : : : 0| 15543 | 2551| 32
610 |162066| — 4188 | 2078\ 3046| 70| 206| 610 |162660| —201r5| 1548 2 213
020 |1622.68) — 3469 2.104 3.028| 96| 208| 620 |1616.77| —2830.1| 1.580 S2ae| o8| 23
630 |1617.001 — 33101 21521 3011} 123| 2091 630 |16 923 —27 203 | 1. 2548 88| 217
165400 2001 0V | 2221 ] 2993 3081/42_; | 2ol 7i0 |16 a5o]-26533] L 85| 2245 &1 %3
1 [1657.80 | —1134.8| 2.630| 3 o6 1 THz 6 1014107 1°1/ 1 -
211 | 102500 | 10355 | oee| 3208| 79| 513| 215 |T6sase| —3a336| 1 575 | s
o11 165200 —1032.9| 2566 | 3506 | 71| 21.3| 511 | 165840 —25 33.6| 1.516 Saee| 1831 318
221 | 164457 | = 2333 | 2328 510 | 47| 211 521 | 164869 | —2514.9 | 1.479 2a04| 103 218
531 \1637.28)| — 8395 2519\ 3514)| 38| 2L1| 531 \1637.65) —24 19| Taes| 24sa| 13| A1
010 | 162961\ — 7540 2530 3.517| 52| 21.2| 610 | 162666 —24 14.9 | 1.48 Saes| 33| 313
620 162260\ — 71891 2.587 3520 76| 213| 620 |1616.97 | —233938 1'523 2358 &4 33
_ : : : 8| 15525| 2494| 89
630 |161570|— 0554 | 2650 3522 | 101 215| 630 |10 96l | —23 o 218
. . 525 | 122 217 . 9| 1590 | 2.501| 13.0| 22.1
710 |16 514| —22403| 1.676| 2506 165| 22.3
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EPHEMERIDES

6 1.0 6 1.0
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
436283 2010hCF135 6 1.0 32°%62 5°7/ 2.918 435745 2OO8hUX144 6 1.0 224733 2°8/30.8 17
m o ’ o m m ’ o m
5 1 |17 2.95| —3614.7| 1.696| 2556 | 145]| 20.3 5 1 |1659.45| —1636.2| 1.958| 2.842| 11.8| 21.2
511 |1656.64 | —3641.4| 1.634| 2561 | 11.3| 20.1 511 |1653.62| —15443| 1.888| 2.839| 84| 21.0
521 |16 47.83| —3652.5| 1.594| 2.566 8.0| 19.9 521 |1646.02| —1451.5| 1.843| 2.836| 4.9| 20.8
531 |16 37.58 | —36 45.0 | 1.578| 2.571 58| 19.8 531 |1637.43| —14 09| 1.825| 2.832 29| 207
610 |1627.27 | —3619.3| 1.588| 2.577 65| 19.9 610 |1628.79| —1316.0| 1.834| 2.829| 51| 20.8
620 |1618.23 | —3538.9| 1.622| 2.583 9.3| 20.0 620 |1621.01|—12399| 1.870| 2.825| 8.7 | 21.0
630 |1611.54 | —3449.8| 1.681| 2580 | 12.5| 20.2 630 |1614.86| —1214.8| 1.930| 2.821| 12.0| 21.2
710 |16 7.78| —3358.4| 1.759| 2596 | 155]| 20.4 710 11610.85| —12 1.7| 2.010| 2.817| 149| 21.4
470447 2007 YPx 6 1.0 231925 1°2/31.6 18 375976 2009 WJ»33 6 1.0162°51 3°4/30.7 17
5 1 |1659.42| —1824.6 | 2.497| 3.372 99| 224 5 1 |17 057 | —1311.3| 2.147| 3.024| 11.2| 21.6
511 |1653.40 | —18 15.1 | 2.413| 3.361 70| 222 511 |165422| —1236.3| 2.084| 3.029| 8.1| 21.4
521 |1645.85|—18 5.0| 2.355| 3.349 3.9 21.9 521 |1646.28 | —12 4.1 | 2.046| 3.034| 5.1| 21.2
531 |1637.40 | —1755.0| 2.325| 3.337 13| 217 531 |1637.45| —1137.0| 2.035| 3.038 34| 21.1
610 |1628.79 | —17 46.5| 2.324| 3.325 35| 21.9 610 |1628.63| —1117.2| 2.052| 3.041 52| 21.2
620 |1620.80| —17 40.6 | 2.352| 3.312 6.8 22.1 620 |1620.62| —11 65| 2.096| 3.044| 83| 21.4
630 |1614.09 | —17 38.8| 2.405| 3.299 99| 222 630 |1614.12| —11 5.7| 2.165| 3.047| 11.3| 21.6
710 |16 9.18| —1742.2| 2.480| 3.285| 125| 22.4 710 |16 9.62| —1114.8| 2.255| 3.049| 139 21.8
108999 2001 PFg3 6 1.0 195728 7°9/28.7 17 491900 2013 CJis 6 1.0108°02 277/ 2217
5 1 |1659.85|— 2 26| 1.959| 2.820| 12.8] 20.1 5 1 |17 026| —3125.1] 2.393| 3.253| 10.8| 21.4
511 |1653.83| — 055.6| 1.899| 2.818| 10.4| 19.9 511 |1654.04 | —3126.3| 2.327| 3.261 8.0| 21.3
521 |1646.10 |+ 0 0.2| 1.862| 2.816 85| 198 521 |1646.20| —3118.2| 2.286| 3.270| 5.0| 21.1
531 |1637.42 |+ 039.8| 1.850| 2.814| 8.0| 19.7 531 |1637.47| —31 0.3| 2.273| 3.278 28| 21.0
610 |1628.69 |-+ 059.8| 1.865| 2.811 92| 198 610 |1628.75| —3033.6| 2.287 | 3.286 3.8| 21.0
620 |1620.78 |-+ 059.3| 1.903| 2.807| 11.5| 19.9 620 |1620.89| —30 05| 2.329| 3.294| 6.6| 21.2
630 |1614.43 |-+ 039.0| 1.964| 2.804| 14.0| 20.1 630 | 161459 | —29246| 2397 | 3.302| 95| 21.4
710 1161017+ 0 1.7| 2.044| 2800 16.3| 20.3 710 1161033 | —2849.2| 2.488| 3.309| 12.0| 21.6
293137 2006 XQe4 6 1.0 85783 0°4/31.918 114423 2002 YD3s 6 1.0 154°59 3°3/31.418
5 1 |17 231|—1840.6| 2.271| 3.144| 10.8| 19.7 5 1 |17 3.44| —1156.2| 1.983| 2.856| 12.1| 19.3
511 |165552| —1921.8| 2.204| 3.151 76| 19.6 511 |1656.40| —12 1.2| 1.920| 2.863| 8.8| 19.1
521 |1647.02| —20 4.1| 2.163| 3.157 41| 193 521 |1647.52| —1211.7| 1.881| 2.869| 5.4 | 18.9
531 |1637.51 | —2046.1| 2.150| 3.164| 0.5| 19.1 531 |1637.60| —1228.7| 1.870| 2.874| 3.3| 18.38
610 |1627.88| —2127.0| 2.167| 3.171 34| 193 610 |1627.63| —1252.4| 1.886| 2.879| 5.2| 18.9
620 |1618.98 | —22 6.2| 2.213| 3.177 6.9| 19.5 620 |161853| —13229| 1.931| 2.884| 85| 19.1
630 |1611.60| —2244.2| 2.285| 3.184| 10.1| 19.8 630 |1611.13| —1359.8| 2.000| 2.888| 11.8| 19.3
710 |16 6.24 | —2321.7| 2.379| 3.190| 12.8| 20.0 710 |16 5.94| —14423| 2.090| 2.892| 14.6| 19.5
74827 1999 TWiy 6 1.0 273°38 1°4/31.7 18 424006 2006 WZsg 6 1.0180°35 074/ 1.2 17
5 1 |17 2.99|—19159]| 1.617| 2.504| 13.6| 19.8 5 1 |17 3.44| —2349.8| 2.000| 2.875| 12.0| 223
511 |1656.78| —19 5.6 | 1.528| 2.482 9.8| 19.5 511 |1656.51 | —23439| 1.929| 2876 | 85| 22.1
521 |1648.04 | —1853.7 | 1.463| 2.459 54| 19.2 521 |1647.62| —2332.8| 1.883| 2.877| 47| 21.9
531 |1637.62| —18 41.0| 1.422| 2.435 1.4| 189 531 |1637.61| —2316.7| 1.864| 2.877| 06| 21.6
610 |1626.75| —1829.3| 1.408| 2.411 49| 19.1 610 |1627.53| —2257.0| 1.873| 2.877 37| 21.8
620 |1616.71 | —1820.7| 1.420| 2.387 9.8| 19.3 620 |1618.37| —2236.0| 1.900| 2876 | 7.7| 22.0
630 |16 8.67 | —1818.0| 1.455| 2.362| 14.2| 195 630 |1611.01 | —2216.6| 1.971| 2.874| 11.3| 223
710 |16 3.44|—18232| 1.509| 2.337| 18.1| 19.7 710 |16 6.00| —22 15| 2.054| 2.872| 143| 225
199642 2006 GF17 6 1.0 206°38 3°3/30.7 18 218262 2003 BT11 6 1.0100°49 1°3/ 1.5 17
5 1 |1659.60| —1353.7| 2.129| 3.008| 11.2| 20.7 5 1 |17 335| —26 7.1| 1.707| 2587 | 13.4| 20.7
511 |1653.61 | —1317.2| 2.058| 3.005 81| 205 511 |1656.61| —26 4.0| 1.651| 2599 | 9.6| 20.5
521 |164598 | —1242.7| 2.012| 3.001 50| 20.3 521 |1647.70 | —2553.4| 1.617| 2.610| 5.4 | 20.3
531 |1637.41|—1212.6| 1.992| 2.997 3.3 20.2 531 |1637.61| —2535.0| 1.609 | 2.622 15| 20.0
610 |1628.77 | —1149.3| 2.001| 2.992 52| 20.3 610 |1627.59| —2510.5| 1.620| 2.633| 4.1| 20.2
620 |1620.89 | —1134.8| 2.037| 2.987 8.4| 205 620 |1618.75| —2443.1| 1.674| 2.644| 83| 20.5
630 |1614.50| —1130.3| 2.097| 2.982| 11.5| 20.7 630 |1612.02| —2416.7| 1.744| 2.655| 12.0| 20.8
710 11610.10| —1136.0| 2.178| 2.976| 14.2| 20.9 710 |16 7.92| —23545| 1.834| 2666 | 152| 21.0
222479 2001 SHgo 6 1.0 299794 378/ 2.117 192933 2000 AN111 6 1.0 167729 57°4/30.2 18
5 1 |17 2.43|—3111.6| 1.525| 2.403| 14.8| 20.7 5 1 |1659.64| — 526.1| 2.345| 3.207| 10.9]| 20.9
511 |1656.57 | —3122.6| 1.446| 2.390| 11.1| 20.5 511 |1653.47| — 459.8| 2.283| 3.210| 85| 20.7
521 |16 47.96 | —3120.9| 1.389| 2.376 71| 20.2 521 |164585| — 441.9| 2.245| 3214| 6.3| 20.6
531 |1637.61|—31 42| 1.357| 2.363 3.9 20.0 531 |1637.45| — 434.8| 2235| 3.217| 54| 205
610 |1626.95| —3033.1| 1.350| 2.351 55| 20.1 610 |1629.01| — 440.1| 2.252| 3219| 6.6| 20.6
620 |1617.43|—2951.3| 1.367| 2.338 96| 20.3 620 |1621.29| — 458.0| 2.206 | 3.221 8.8| 20.7
630 |1610.29 | —29 47| 1.407| 2.326| 13.9| 20.5 630 |1614.90| — 527.8| 2.364| 3.223| 11.3| 20.9
710 |16 6.29| —2819.5| 1.467| 2.314| 176| 20.7 710 1161031 — 6 7.9| 2.453| 3.224| 135| 21.1
92188 1999 XCo13 6 1.0 227728 2°3/30.9 18 296459 2009 HN79 6 1.0 130784 4°2/30.9 17
5 1 |1657.04| —1459.7| 2.745| 3.620 91| 203 5 1 |17 2.44| —1252.6| 1.554 | 2.442| 14.1| 20.9
511 |1651.56 | —14 36.2 | 2.666 | 3.612 6.5| 20.1 511 |1656.02| —1223.0| 1.497 | 2.447| 10.3| 20.7
521 |1644.81| —1413.8| 2.613| 3.603 3.9| 19.9 521 |1647.42| —1158.0| 1.462| 2.452| 6.4| 20.5
531 |1637.31| —1354.0| 2.588| 3.595 23| 1938 531 |1637.60| —1140.6| 1.453| 2.457| 42| 20.3
610 |1629.72| —1338.4| 2592 | 3.586 3.9 19.9 610 |1627.77| —1133.1| 1.460| 2.462| 6.4| 20.5
620 |1622.69|—1328.3| 2.624| 3.576 6.6 20.1 620 |1619.05| —1137.0| 1.511| 2.466 | 10.3| 20.7
630 |1616.78| —1324.8| 2.682| 3.566 93| 20.2 630 |1612.39| —1152.7| 1.575| 2.471| 14.0| 20.9
710 |1612.43| —13283| 2.762| 3.556| 11.6| 20.4 710 |16 835| —12195| 1.659| 2.475| 17.2| 21.2
243046 2006 XV 6 1.0 261734 4°0/30.8 18 282165 2001 SFap7 6 1.0295°96 1°5/31.518
5 1 |165826| — 9249| 2.339| 3.211| 10.6]| 20.0 5 1 | 165877 | —1856.3| 1.938| 2.824| 11.8| 20.8
511 |1652.60| — 9152 | 2.264| 3.203 79| 19.9 511 |1653.38| —1836.5| 1.852| 2.805| 8.4 | 20.6
521 |164543|— 911.5| 2.213| 3.195 53| 19.7 521 |1646.04| —1815.0| 1.790| 2.785| 4.7| 20.3
531 |1637.37|— 915.6| 2.190| 3.187 40| 19.6 531 |1637.49 | —1753.3| 1.754| 2.766 15| 20.0
610 |1629.18| — 928.7| 2.194| 3.178 54| 19.7 610 |1628.69| —1733.4| 1.745| 2.747| 43| 20.2
620 |1621.62| — 950.9| 2.226| 3.170 8.1| 198 620 |1620.61| —1717.6| 1.763| 2.727| 83| 20.4
630 |1615.35|—1022.1| 2.282| 3.161| 10.9| 20.0 630 |1614.14| —17 8.0| 1.804| 2.708| 12.1| 20.6
710 11610.88| —11 1.4| 2.360| 3.153| 13.4| 20.1 710 |16 9.90| —17 62| 1.867| 2.689| 153 | 20.7
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EPHEMERIDES

6 1.0 6 1.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
236828 2007hR061 6 1.0243°15 2°7/31.117 506920 2008 EQsgs 6 1.1 132752 5°2/ 3218
m o ’ o m h m o ’ o m
5 1 |1659.42| —1521.8| 2.032| 2.914| 115]| 20.8 5 1 |17 4.03| —3958.3| 2.748| 3569 | 10.7| 21.9
511 |1653.63| —1456.0| 1.958| 2.907 83| 20.6 511 |1656.76 | —40 34.7 | 2.684 | 3.581 86| 218
521 |1646.08| —14 31.6 | 1.908 | 2.901 49| 20.3 521 |1647.73| —40585| 2.644| 3593 | 6.6| 21.7
531 |1637.49 | —1410.4| 1.886| 2.894 27| 20.2 531 |1637.70 | —41 7.3| 2.631| 3.604| 53| 21.6
610 |1628.79 | —1354.7| 1.891| 2.886 49| 20.3 610 |1627.60| —41 09| 2.645| 3614| 56| 21.7
620 |1620.86| —1346.1| 1.922| 2.879 8.3| 20.5 620 |1618.35| —40409| 2.687| 3625| 7.2| 21.8
630 |1614.49 | —1346.0| 1.978| 2.872| 11.7| 20.7 630 |1610.73| —40109| 2.755| 3.634| 92| 21.9
710 1161020 | —1354.8| 2.055| 2.864| 146| 20.9 710 |16 524| —3935.3| 2.845| 3.644| 11.2| 22.1
342496 2008 UQ171 1.0 26312 2°0/ 1.6 17 96028 2004 PD3g 6 1.1276°01 4°4/30.218
5 1 |17 1.88| —27 75| 1.888| 2.764| 125]| 21.0 5 1 |1656.94| — 927.6| 2.323| 3.197| 105]| 19.5
511 |1655.68 | —2721.4| 1.812| 2.757 91| 20.8 511 |1651.71| — 853.2| 2.248| 3.188| 7.9| 19.3
521 |1647.32| —2728.3| 1.759| 2.750 53| 20.6 521 |1645.01| — 8239| 2199 | 3.179| 55| 19.2
531 |1637.64 | —2727.1| 1.732| 2.743 21| 203 531 |1637.46| — 8 23| 2.176| 3.169| 4.4| 19.1
610 |1627.75| —2718.0| 1.733| 2.736 41| 205 610 |1629.80| — 750.5| 2.180| 3.160| 5.8| 19.2
620 |1618.77 | —27 3.2| 1.760| 2.729 8.0| 207 620 |1622.77| — 749.8| 2211 | 3.150| 84| 19.3
630 |1611.66 | —26459| 1.811| 2.721| 11.7| 20.9 630 |1617.01| — 8 0.4| 2.267| 3.141| 11.2| 195
710 |16 7.05|—2629.8| 1.884| 2.714| 149| 21.1 710 11613.02| — 821.8] 2.343| 3.131| 13.6| 19.6
493229 2014 UZgo 1.0 150°90 0°8/31.8 17 162484 2000 PD1o 6 1.1310°22 5°1/1.818
5 1 |17 4.11|—2054.1] 1.874| 2.753| 12.5]| 22.1 5 1 |17 3.99| —3028.4| 1.242| 2.130| 16.8| 19.0
511 |1656.97 | —2036.1| 1.812| 2.762 88| 21.9 511 |165838| —3121.3| 1.166| 2.114| 12.8| 18.7
521 |16 47.86 | —2014.9| 1.775| 2.770 48| 21.7 521 |1649.33| —32 43| 1.111| 2.099| 83| 18.4
531 |1637.68| —1951.5| 1.765| 2.778 09| 21.4 531 |1637.91| —3231.9| 1.079| 2.084| 52| 18.2
610 |1627.53|—1928.0| 1.782| 2.785 41| 216 610 |1625.84| —3241.4| 1.070| 2.070| 7.0| 18.2
620 |1618.42|—19 6.8| 1.827| 2.792 81| 21.9 620 |161501| —3234.4| 1.084| 2.056| 11.5| 18.4
630 |1611.20| —1850.6| 1.897 | 2.797 | 11.8| 22.1 630 |16 7.06| —3216.3| 1.119| 2.042| 16.2| 18.7
710 |16 6.39| —1841.4| 1.988| 2.802| 14.8| 22.4 710 |16 299| —3154.3| 1.171| 2.029| 20.4| 18.9
278915 2008 TNis7 1.0 270°70 6°0/30.3 17 414469 2009 KK 6 1.1150°44 3°0/31.417
5 1 |17 054 | — 633.3]| 1.927| 2.798| 125]| 20.9 5 1 |17 361| —14419]| 1.619| 2504 | 13.8| 21.4
511 |165459|— 6 5.7 | 1.843| 2.778 97| 20.7 511 |1656.88| —1434.7| 1.558| 2508 | 9.9| 21.2
521 |1646.70 | — 546.8| 1.783| 2.757 7.1| 205 521 |1647.95| —14309| 1.520| 2512| 5.8| 21.0
531 |1637.59 | — 540.0| 1.749| 2.737 6.0| 20.4 531 |1637.74| —1432.0| 1.507 | 2.516 3.0 208
610 |1628.19|— 5475| 1.741| 2.716 75| 20.4 610 |1627.47| —1439.3| 1.522| 2520| 55| 21.0
620 |1619.46 | — 610.2| 1.759| 2.695| 10.4| 20.5 620 |1618.27 | —1453.6| 1.562| 2523| 96| 21.2
630 |1612.30| — 6475| 1.800| 2.673| 13.6| 20.7 630 |1611.11| —15155| 1.626| 2526 | 13.4| 21.4
710 |16 7.33| — 7376| 1.861| 2.651| 16.6| 20.9 710 |16 6.57| —15450| 1.700| 2528 | 16.7| 21.7
418255 2008 DFgg 1.0 170°12 273/ 1.7 16 323719 2005 JT 40 6 1.1145%1 0°8/ 1.3 17
5 1 |17 590 | —28 6.3| 1.967| 2.833| 125]| 22.1 5 1 |17 452| —23324]| 1.617| 2500| 139 21.6
511 |1658.39 | —2825.6| 1.897| 2.837 91| 21.9 511 |1657.68| —2349.0| 1.553| 2504 | 9.9| 21.4
521 |1648.72| —2836.9| 1.852| 2.841 54| 216 521 |164845|—24 12| 1513| 2508| 5.5 21.1
531 |1637.78| —2838.8| 1.834| 2.844 24| 215 531 |1637.80| —24 8.0| 1.498| 2.511 1.0| 20.8
610 |1626.73| —2831.5| 1.845| 2.846 42| 216 610 |1627.03| —24 9.7| 1.510| 2514| 43| 21.1
620 |1616.69 | —28 16.9| 1.882| 2.847 79| 218 620 |1617.40| —24 8.0| 1.547| 2.517| 8.8| 21.4
630 |16 8.62| —2758.7| 1.945| 2.848| 11.4| 22.0 630 |16 9.96| —24 59| 1.600| 2520 | 12.9| 21.6
710 |16 3.10| —27 40.8| 2.030| 2.848| 14.4| 222 710 |16 533| —24 6.3| 1.691| 2523| 16.3| 21.8
429221 2009 XG4 1.0 138°83 3%4/31.315 19830 2000 SCoig 6 1.1311°28 2°7/31.718
5 1 |17 2.80|—11 6.2] 2.220| 3.088| 11.2| 21.5 5 1 |17 1.29| —16 6.9| 1.190| 2.094| 16.2| 16.9
511 |1655.76 | —11 9.7 | 2.160| 3.100 82| 213 511 |1656.29 | —16 13.6| 1.100| 2.069 | 11.9| 16.5
521 |1647.13| —1118.8| 2.126 | 3.112 51| 21.1 521 |1648.16| —1625.0| 1.047| 2.045| 6.8| 16.2
531 |1637.62| —1134.1| 2.120| 3.123 34| 21.0 531 |1637.81| —1642.3| 1.009 | 2.020 27| 158
610 |1628.12| —1156.2| 2.143| 3.133 50| 21.2 610 |1626.74| —17 6.3 | 0.993| 1.997| 6.3| 16.0
620 |1619.43| —1224.9| 2.194| 3.143 79| 214 620 |1616.63| —1737.6| 1.001| 1.974| 12.0| 16.2
630 |1612.26 | —1259.9| 2.270| 3.152 0.8| 21.6 630 |16 9.01| —1816.9| 1.028| 1.952| 17.3| 16.4
710 |16 7.08| —1340.5| 2.368| 3.161 . 21.7 710 |16 4.92| —19 40| 1.073| 1.930| 21.9| 16.6
326626 2002 RB2»3 1.0 289°98 518 342762 2008 WWoyy 6 1.1239°38 0°1/ 1.0 17
5 1 |17 1.94|—17 32| 1.502| 2.394 . 20.7 5 1 |17 092| —2155.4]| 1.907| 2.789| 12.1| 21.0
511 |1656.20 | —16 51.7 | 1.415| 2.370 . 20.4 511 |1654.86| —2156.2| 1.836| 2.787| 86| 20.7
521 |1647.84| —1641.0| 1.350| 2.345 59| 20.1 521 |1646.83| —21540| 1.790| 2.785| 4.7| 20.5
531 |1637.73| —1632.6| 1.310| 2.321 24| 1938 531 |1637.65| —2148.8| 1.760| 2.783| 0.5| 20.2
610 |1627.10| —16 28.5| 1.295| 2.297 56| 19.9 610 |1628.34| —2141.8| 1.776 | 2.781 3.8| 20.4
620 |1617.32| —1630.7| 1.305| 2.272| 10.5| 20.1 620 |1619.92| —21348| 1.810| 2.779| 7.9| 20.7
630 |16 9.61 | —1641.1| 1.338| 2.248| 15.1| 20.3 630 |1613.25| —2129.8| 1.869| 2.776 | 11.5| 20.9
710 |16 4.81|—17 0.8 1.389| 2.223| 19.0| 20.5 710 |16 891| —2129.0| 1.948| 2.774| 146| 21.1
206512 2009 KW1o 1.1 304’68 3°3/31.118 286425 2001 YZ1s6 6 1.1185730 0°9/ 1316
5 1 |1658.70| —12 1.8| 2.147| 3.025| 11.1| 20.4 5 1 |17 565| —24 6.1| 1.627| 2508 | 13.9| 21.5
511 |1653.03| —1155.8| 2.077 | 3.022 8.1| 20.2 511 |165852| —24145| 1.559| 2508 | 10.0| 21.3
521 |164574| —11545| 2.032| 3.020 51| 20.0 521 |1648.93| —24175| 1513 | 2508| 55| 21.0
531 |1637.50| —1159.5| 2.013| 3.017 33| 198 531 |1637.86 | —24 14.1| 1.494| 2.507 1.1 207
610 |1629.16 | —1211.6| 2.023| 3.014| 5.0| 19.9 610 |1626.64 | —24 53| 1.501| 2506 | 4.3| 21.0
620 |1621.54| —1231.4| 2.059| 3.012 81| 20.1 620 |1616.55| —23532| 1.535| 2504 | 89| 21.2
630 |1615.35| —1258.9| 2.119| 3.009| 11.2| 20.3 630 |16 867 | —2341.4| 1592| 2502| 13.1| 21.5
710 |1611.11|—1333.4| 2.201| 3.007| 13.8| 20.5 710 |16 3.66| —23332| 1.670| 2.499 | 16.6| 21.7
64309 2001 UM3o 1.1 2734 578/30.118 116913 2004 GP1» 1.1 75740 1°8/31.7 17
5 1 |1657.79| — 649.6| 1.978| 2.853| 12.1| 185 5 1 |17 244 | —17 425]| 1554 | 2.443| 139 19.6
511 |1652.42| — 613.2| 1.916 | 2.853 93| 18.3 511 |1656.14 | —1741.4| 1.496| 2.450| 9.9| 19.4
521 |164541|— 5452 | 1.878| 2.853 6.8| 18.2 521 | 164757 | —1741.1| 1.460| 2.456| 55| 19.1
531 |1637.47|— 5289 | 1.866| 2.853 58| 18.1 531 |1637.73| —17 42.5| 1.451| 2.463 1.8| 18.9
610 |1629.49| — 526.5| 1.880| 2.853 72| 18.2 610 |1627.85| —1746.7| 1.467| 2.469| 49| 19.1
620 |162229 | — 5385| 1.919| 2.854| 9.8| 18.3 620 |1619.09| —17549| 1.500| 2.476| 9.3| 19.4
630 |1616.60| — 6 46| 1.982| 2.854| 12.6| 18.5 630 |1612.44| —18 8.5| 1.574| 2.483| 13.2| 19.6
710 1161291 | — 6428| 2.064| 2.855| 15.1| 18.7 710 |16 8.48| —18282| 1.650| 2.489| 16.6| 19.9
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EPHEMERIDES

6 1.1 6 1.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
508025 2015 BJaxr 6 1.1356°00 4°7/30.917 69475 1996 XEo 6 1.1 188741 076/ 1.3 18
m o ’ o m m o ’ o m
5 1 |17 053|—11 37| 1.657| 2.543| 135]| 20.6 5 1 |17 4.45| —2517.0| 1.904| 2.778| 125| 20.0
511 |1654.66 | —1039.8| 1.595| 2.542 | 10.0| 20.4 511 |1657.37| —2456.9| 1.832| 2.778| 9.0| 19.7
521 |16 46.75| —1022.4| 1.555| 2.542 6.5| 20.2 521 |1648.20| —2429.4| 1.783| 2.777| 5.0| 195
531 |1637.66 | —1013.9| 1.541| 2.542 47| 20.1 531 |1637.84| —23549| 1.762| 2.775| 0.9| 19.2
610 |1628.48| —1016.7| 1.553| 2.542 6.6| 20.2 610 |1627.43| —2315.7| 1.768| 2.773 3.9| 19.4
620 |1620.26 | —1031.3| 1.589| 2.542 | 10.1| 20.4 620 |1618.02| —22352| 1.802| 2.769| 8.0| 19.7
630 |1613.91| —1057.9| 1.649| 2542 | 13.6| 20.6 630 |1610.54| —2157.4| 1.861| 2.766 | 11.8| 19.9
710 |16 9.99| —11349| 1.728| 2.542| 16.7| 20.8 710 |16 554 | —21258| 1.942| 2.761| 149| 20.1
87609 2000 RL 44 6 1.1 312%27 5%/ 2.6 18 222660 2001 XLo17 6 1.1198°38 1°2/31.718
5 1 |17 3.20| —33555| 1.264| 2.146| 17.0| 18.7 5 1 |17 2.10| —1848.0| 2.099| 2976 | 11.4| 21.1
511 |1657.71 | —3415.7| 1.190| 2.132| 13.1| 18.4 511 |1655.55| —1841.2| 2.025| 2.973| 81| 20.9
521 |1648.88| —3418.8| 1.135| 2.118 89| 18.1 521 |1647.18| —18335| 1.975| 2970 | 4.4 | 20.6
531 |1637.88| —34 0.7| 1.103| 2.105 58| 17.9 531 |1637.75| —1825.7| 1.954 | 2.966 13| 204
610 |1626.48 | —3321.3| 1.094| 2.092 70| 17.9 610 |1628.19| —1819.1| 1.960 | 2.962 3.9| 20.6
620 |1616.48| —3225.3| 1.108| 2.080 | 11.2| 18.1 620 |1619.44| —1815.1| 1.994| 2957 | 7.7| 20.8
630 |16 9.39 | —3121.0| 1.143| 2.068| 15.8| 18.3 630 |1612.28| —1815.4| 2.054| 2952 | 11.1| 21.0
710 |16 6.05| —3017.4| 1.196| 2.057| 19.8| 18.6 710 |16 7.28| —1821.2| 2.135| 2946 | 14.0| 21.2
19895 5161 T-» 6 1.1 188°40 5°7/ 3.318 233689 2008 SE, 6 1.1236°51 1°2/31.718
5 1 |17 5.86| —3944.0| 2.306| 3.134| 12.3| 18.7 5 1 |17 1.20| —1911.2| 2.069| 2.949| 11.4| 21.0
511 |1658.39 | —4010.1| 2.230| 3.133 98| 18.6 511 |1655.00| —19 0.4 | 1.980| 2938 | 82| 20.8
521 |1648.76 | —4021.5| 2.178| 3.132 74| 18.4 521 |1646.93| —1848.4| 1.933| 2928 | 45| 20.6
531 |1637.86 | —4015.2| 2.152| 3.130 59| 18.3 531 |1637.73| —1835.9| 1.904| 2.917 12| 203
610 |1626.85| —3951.1| 2.153| 3.128 6.2| 183 610 |1628.35| —1824.4| 1.903| 2.905| 4.0| 20.5
620 |1616.83|—3911.6| 2.181| 3.125 82| 18.4 620 |1619.71| —1815.6| 1.930| 2.893| 7.8| 20.7
630 |16 8.76 | —3821.6| 2.234| 3.122| 10.7| 18.6 630 |1612.67 | —1811.4| 1.981| 2.881| 11.4| 20.9
710 |16 3.23|—3726.9| 2.309| 3.119| 13.2| 1838 710 |16 7.79| —1813.3| 2.054| 2.869 | 14.4| 21.1
134348 Klemperer 6 1.1 299°69 3°0/30.9 18 176330 2001 SBo71 6 1.1198727 076/31.8 18
5 1 |1659.04| —1545.3| 1.849| 2.736| 12.2| 198 5 1 |1659.09| —21 1.7| 2.615| 3.489| 95| 21.3
511 |1653.74| —1511.3| 1.755| 2.707 89| 195 511 |1653.13| —2042.1| 2539 | 3.486| 6.8| 21.1
521 |1646.37 | —1437.2| 1.685| 2.678 53| 19.2 521 |1645.77 | —2019.8 | 2.488 | 3.483 3.6 20.9
531 |1637.65|—14 56| 1.641| 2.648 3.0 19.0 531 |1637.61| —1955.8| 2.465| 3.479| 0.7| 20.7
610 |1628.56 | —1339.3| 1.623| 2.619 54| 19.1 610 |1629.39 | —1031.6 | 2.472| 3.475 3.1 20.9
620 |1620.14 | —1321.2| 1.631| 2.590 94| 193 620 |1621.81|—19 9.1 | 2507 | 3.470| 6.3| 21.1
630 |1613.34| —1313.4| 1.663| 2561 | 13.3| 19.4 630 |161551 | —1850.1| 2569 | 3.465| 9.2| 21.3
710 |16 8.86|—1316.9| 1.715| 2532 16.7| 19.6 710 1161092 | —1836.3| 2.653| 3.459 | 11.7| 21.4
96900 1999 TCeo 6 1.1 10617 0°7/ 1.318 367099 2006 RV 6 1.1308°77 1°2/ 1.418
5 1 |17 4.83|—2441.1| 1.635| 2516| 13.9| 19.7 5 1 |17 1.08| —25 7.4| 1.293| 2.190| 15.7| 20.5
511 |1657.69 | —24 31.8| 1.582| 2.532 99| 195 511 |1656.10 | —25 5.4 | 1.206| 2.163| 11.5| 20.2
521 |1648.34| —2415.7| 1.553| 2.547 54| 19.2 521 |1648.05| —24552| 1.140| 2.136| 6.5| 19.8
531 |1637.83| —2353.3| 1.549| 2.562 09| 18.9 531 |1637.87| —2436.1| 1.096 | 2.109 14| 19.4
610 |1627.43| —2326.4| 1.572| 2.577 41| 192 610 |1627.05| —24 9.3 | 1.077| 2.083| 52| 19.6
620 |1618.31|—2258.6| 1.622| 2.591 85| 195 620 |1617.21| —23385| 1.081| 2.057| 10.8| 19.8
630 |1611.40| —2233.4| 1.696| 2.605| 12.4| 19.8 630 |16 9.87| —23 89| 1.106| 2.032| 16.1| 20.0
710 |16 7.19| —2214.0| 1.790| 2.619| 15.6| 20.0 710 |16 5.99| —22458| 1.148| 2.007 | 20.6| 20.2
79767 1998 UZ, 6 1.1 125790 073/ 1.018 502160 2015 BWig 6 1.1176°97 5°1/30.4 17
5 1 |17 3.88| —2129.3| 1.798| 2.678| 12.8| 19.7 5 1 |17 238| — 847.7| 2022 2.892] 12.1| 21.9
511 |1656.92 | —2128.7| 1.739| 2.689 9.1| 195 511 |1655.65| — 811.6| 1.957| 2.894| 9.1 | 21.7
521 |16 47.92| —2124.9| 1.705| 2.700 49| 19.2 521 |1647.19| — 742.1| 1.918| 2896 | 6.3| 21.5
531 |1637.80 | —2118.4| 1.697| 2.711 05| 18.9 531 |1637.76 | — 7219| 1.905| 2.897| 51| 21.4
610 |1627.70 | —2110.3| 1.717| 2.721 40| 19.2 610 |1628.28| — 7135| 1.920| 2.898| 6.6| 21.5
620 |1618.67 | —21 26| 1.764| 2.731 82| 195 620 |1619.64 | — 717.7| 1.961| 2.898| 95| 21.7
630 |1611.60 | —2057.5| 1.835| 2.740| 11.8| 19.7 630 |1612.62| — 7346| 2.026| 2.897 | 12.4| 21.9
710 |16 7.01|—2057.11 1.927| 2.749| 149| 20.0 710 |16 7711 — 8 3.0| 2.112| 2.895| 151 | 22.1
471843 2012 XH106 6 1.1 148°04 278/ 2.518 41986 Fort Bend 6 1.1 92734 074/ 1.2 18
5 1 |17 1.11|—33 7.0| 2.777| 3.625 98| 21.9 5 1 |17 256 | —23 40| 1.862| 2.742] 125]| 18.9
511 |1654.52|—33 47| 2.708| 3.634| 7.4| 217 511 |1655.94| —23 95| 1.807| 2.757| 8.8 | 18.7
521 |16 46.48 | —3252.9| 2.665| 3.642 48| 215 521 |1647.38| —23109| 1.776 | 2.771 48| 185
531 |1637.66 | —3231.2| 2.649 | 3.650 3.0 21.4 531 |1637.77| —23 82| 1.771| 2.785| 0.6| 18.2
610 |1628.87|—32 0.6| 2.662| 3.658 37| 215 610 |1628.20| —23 22| 1.794| 2.799 3.8| 185
620 |1620.84 | —3123.2| 2.704| 3.665 6.0| 21.7 620 |1619.67 | —22549| 1.844| 2812| 7.7| 18.7
630 |1614.24 | —3042.3| 2.773| 3.671 85| 21.8 630 |1613.03| —2248.6| 1.918| 2.826| 11.3| 19.0
710 |16 9.48| —30 1.4| 2.865| 3.678| 10.8| 22.0 710 |16 876| —22457| 2.014| 2.839| 143| 19.2
216645 2003 QD> 6 1.1 281798 7°0/29.4 18 216060 2006 QN> 6 1.1278°07 3°0/31.217
5 1 |17 1.34|— 846.3| 1.521| 2.406| 145]| 20.3 5 1 |17 1.62| —1628.9| 1.484| 2377 | 143]| 20.1
511 |1655.66 | — 736.3| 1.436| 2.380| 11.2| 20.1 511 |1655.78| —16 0.8 | 1.414| 2.369 | 10.3| 19.9
521 |16 4754 | — 631.0| 1.374| 2.353 81| 198 521 |1647.53| —1533.2| 1.366| 2.361 6.0| 19.6
531 |1637.80| — 536.6| 1.336| 2.326 70| 19.7 531 |1637.80| —15 8.8 | 1.343| 2.353 3.0| 19.4
610 |1627.62| — 4586 | 1.323| 2.299 92| 19.7 610 |1627.88| —1450.4| 1.346| 2.345| 58| 19.6
620 |1618.25|— 441.0| 1.333| 2271 | 12.9| 19.9 620 |1619.01 | —14405| 1.373| 2.337| 10.3| 19.8
630 |1610.83| — 445.1| 1.365| 2.244| 16.8| 20.0 630 |1612.25| —1441.2| 1.423| 2.330| 145| 20.0
710 |16 6.14|— 5 97| 1.414| 2216| 20.4| 20.2 710 |16 829| —1453.0| 1.491| 2.322| 18.1| 20.2
140380 2001 TFss 6 1.1 267734 173/ 1.518 387478 2013 YD1, 6 1.1214752 1°0/ 1.517
5 1 |17 0.08| —26 4.1| 2.133| 3.008| 11.3| 20.3 5 1 |17 2.06| —2554.1| 1.997 | 2.872| 12.0| 21.7
511 |1654.17| —26 8.6| 2.060| 3.005 82| 20.1 511 |1655.66 | —2542.8| 1.921| 2.867| 86| 21.5
521 |1646.45|—26 7.3| 2.011| 3.003 46| 19.9 521 |1647.30| —2524.4| 1.869| 2.863| 4.8| 21.3
531 |16 37.67 | —2559.6 | 1.989 | 3.001 1.4 197 531 |1637.78| —2459.0| 1.845| 2.858 12| 21.0
610 |1628.79 | —2546.5| 1.995| 2.999 3.6| 1938 610 |1628.15| —2428.4| 1.848| 2.852 37| 21.2
620 |1620.71 | —2530.0| 2.028| 2.997 7.1| 20.0 620 |1619.42| —23552| 1.878| 2846 | 7.6| 21.4
630 |1614.25| —2512.6| 2.086| 2.995| 10.5| 20.2 630 |1612.46| —2323.3| 1.933| 2.840| 11.2| 21.6
710 |16 9.96 | —2457.4| 2.167| 2.993| 13.4| 20.4 710 |16 7.84| —22557| 2.010| 2.834| 143| 218
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EPHEMERIDES

6 1.1 6 1.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
499292 2009hWR5 6 1.1157°24 1°0/31.717 436244 2010 BO4 6 1.1 67773 3°0/ 2217
m o ’ o m h m o ’ o m
5 1 |17 222|—19 19| 2.605]| 3.473 97| 224 5 1 |17 2.87| —3043.4| 1.743| 2615| 13.6]| 20.9
511 |1655.26 | —18 56.3 | 2.539 | 3.483 69| 222 511 |1656.34| —3041.3| 1.690| 2.631| 10.0| 20.7
521 |1646.88 | —18 49.7 | 2.499 | 3.493 3.7 221 521 |1647.65| —3027.5| 1.659| 2646 | 6.1| 20.5
531 |1637.73| —1842.6 | 2.488| 3.501 1.0| 21.9 531 |1637.85| —30 1.6 | 1.655| 2.662 31| 203
610 |1628.57 | —1836.1| 2.508| 3.509 33| 22.0 610 |1628.16 | —29255| 1.676| 2.678| 45| 20.5
620 |1620.13|—1831.3| 2.556| 3.515 6.4| 223 620 |1619.72| —2843.0| 1.724| 2693 | 81| 20.7
630 |1613.04 | —1829.6| 2.631| 3.521 92| 224 630 |1613.39| —2759.1| 1.796 | 2.709 | 11.6| 20.9
710 |16 7.73|—1832.1| 2.729| 3.527| 11.7| 226 710 |16 9.70| —2718.2| 1.880| 2.725| 14.7| 21.2
429625 2011 FEsq 6 1.1 2324 8°9/28.917 494430 2016 UDgs 6 1.1266°27 1°0/ 1.5 18
5 1 |165884| — 2 58| 1.621| 2.493| 144]| 207 5 1 |1659.45| —2540.6| 2.304| 3.178| 10.7| 21.8
511 |1653.43| — 057.4| 1568 | 2.494| 11.7| 20.6 511 |1653.69 | —2540.2| 2.222| 3.168| 7.7| 21.6
521 |1646.08| — 0 2.9| 1.538| 2.496 95| 20.4 521 |1646.22 | —2534.3| 2.165| 3.157| 43| 21.4
531 |1637.66 |+ 032.2| 1.531| 2.498 89| 20.4 531 |1637.72| —2522.8| 2.135| 3.147 12| 211
610 |1629.22 |-+ 044.2| 1.549| 2501 | 10.3| 20.5 610 |1629.07| —25 6.5| 2.133| 3.137 33| 21.3
620 |1621.76 | + 0325| 1.589| 2.503| 12.8| 20.7 620 |1621.11| —2447.4| 2.158| 3.126| 6.8| 21.5
630 |1616.11|— 0 1.1| 1.650| 2.506 | 15.5| 20.8 630 |1614.63| —2428.0| 2200 | 3.116| 10.1| 21.6
710 1161279 — 05271 1.729| 2.500| 18.0| 21.0 710 |1610.16 | —2411.0| 2.283| 3.105| 12.9| 21.8
418942 2009 DCos 6 1.1 46%°44 4°6/31.117 289576 2005 ES312 6 1.1315°%5 6° 3/ 2.4 17
5 1 |17 1.83|—13 9.0| 1.264| 2.162| 159]| 20.5 5 1 |17 1.94| —3344.7| 1.223| 2.109| 17.2| 19.9
511 |1655.96 | —1241.2| 1.214| 2.170| 11.6| 20.3 511 |1657.17| —34229| 1.130| 2.083| 13.4| 19.6
521 |1647.58 | —1219.1| 1.186| 2.178 71| 20.1 521 |1648.85| —3446.3| 1.075| 2.057| 9.3| 19.2
531 |1637.80|—12 6.0| 1.181| 2.187 46| 20.0 531 |1638.02| —3449.1| 1.032| 2.033| 6.4| 19.0
610 |1628.06 | —12 45| 1.200| 2.196 70| 20.1 610 |1626.42| —3429.1| 1.011| 2.008| 7.7| 19.0
620 |1619.67 | —1215.7| 1.243| 2.205| 11.3| 20.4 620 |1615.99 | —3349.0| 1.013| 1.985| 12.0| 19.1
630 |1613.66 | —1239.7| 1.307| 2.215| 15.4| 20.7 630 |16 850| —3256.3| 1.035| 1.962| 16.8| 19.3
710 11610.62 | —1314.9| 1.388| 2.224| 18.9| 20.9 710 |16 5.01| —32 0.4| 1.074| 1.941| 21.2| 195
185753 1999 RM193 6 1.1 237°71 3°4/30.9 18 34448 2000 SC7g 6 1.1 79°76 572/ 2918
5 1 |17 2.65| —14439| 1.853| 2.734| 125]| 21.3 5 1 |17 2.77| —3714.0| 2.187| 3.031| 12.3| 18.7
511 |1656.18 | —14 7.7 | 1.772| 2.720 91| 21.0 511 |1656.23 | —3743.8| 2.121| 3.037| 9.6| 18.6
521 |16 47.65| —1332.6| 1.715| 2.705 55| 20.8 521 |1647.63| —38 05| 2.079| 3.043| 7.0| 18.4
531 |1637.83|—13 1.2| 1.684| 2.690 34| 206 531 |1637.86| —38 15| 2.062| 3.049| 53| 18.3
610 |1627.78| —1236.4| 1.681| 2.674| 57| 20.7 610 |1628.01 | —3746.7| 2.072| 3.055| 5.8| 18.4
620 |161855|—1220.5| 1.704| 2.657 95| 20.9 620 |1619.15| —3718.5| 2.108| 3.061 8.0| 185
630 |1611.05|—12155| 1.751| 2.640| 13.1| 21.1 630 |1612.16 | —3641.2| 2.169| 3.067 | 10.6| 18.7
710 |16 5.94|—1221.9| 1.818| 2.622| 16.4| 21.3 710 |16 7.61| —36 0.0| 2.252| 3.072| 13.1| 18.9
470411 2007 UH133 6 1.1 211°02 0°5/31.917 415122 2012 DEo 6 1.1 7439 0°2/ 1.117
5 1 |1659.90| —2121.0| 2.172| 3.051| 11.0] 21.9 5 1 |17 5.16| —2159.9| 1.434| 2.323] 150]| 20.9
511 |1653.96 | —21 6.1| 2.098 | 3.048 78| 217 511 |1658.17| —22152| 1.387| 2.341| 10.6| 20.7
521 |1646.32 | —2048.1| 2.050 | 3.045 42| 215 521 |1648.72| —2227.1| 1.363| 2359 | 57| 20.5
531 |1637.70 | —20 27.9 | 2.028 | 3.042 06| 21.2 531 |1637.97| —2234.8| 1.364| 2.378| 0.6| 20.2
610 |1629.00| —20 7.2| 2.035| 3.038 3.6 21.4 610 |1627.32| —2239.1| 1.391| 2396 | 45| 20.5
620 |1621.07 | —1948.0| 2.069| 3.035 72| 216 620 |1618.07| —2241.6| 1.443| 2.414| 92| 208
630 |1614.68| —19325| 2.129| 3.031| 10.6| 21.8 630 |1611.23| —22452| 1.518| 2432 | 133| 21.1
710 11610.32| —1922.6| 2.210| 3.027| 13.4| 22.0 710 |16 7.33| —2252.0| 1.613| 2.450| 16.7| 21.4
323043 2002 RKsg 6 1.1 294710 378/ 2.217 166491 2002 PQ161 6 1.1286°37 178/ 1.7 17
5 1 |17 3.21|—31 53| 1.475| 2.355| 15.2| 20.2 5 1 |17 1.00| —2711.7| 1.886| 2.763| 12.5| 20.7
511 |1657.31 | —3114.4| 1.396| 2.340| 11.4| 20.0 511 |1655.14| —27142| 1.806| 2.752| 9.1| 20.5
521 |1648.55|—3110.5| 1.338| 2.325 72| 197 521 |1647.13| —27 9.1 | 1.750| 2.742| 5.3| 20.2
531 |1637.95|—3051.2| 1.304| 2.311 40| 195 531 |1637.83| —2655.7| 1.720| 2.731 1.9| 20.0
610 |1626.99 | —3017.1| 1.295| 2.296 56| 19.5 610 |162831|—26350| 1.717| 2.720| 4.0| 20.1
620 |1617.19|—2931.9| 1.310| 2.282 99| 19.7 620 |1619.67| —26 9.4 | 1.740| 2.710| 8.0| 20.3
630 |16 9.86 | —2842.2| 1.348| 2.268| 14.3| 19.9 630 |1612.87| —2542.6| 1.787| 2.699 | 11.7| 20.5
710 |16 5.76| —27543| 1.406| 2.254| 18.1| 20.1 710 |16 854| —25183| 1.856| 2.689| 150| 20.7
195320 2002 EY116 6 1.1 315%8 1°2/ 1.417 370154 2001 XA2s9 6 1.1179°19 2°7/31.117
5 1 |17 1.49| —2451.9]| 1.675| 2560 | 13.4| 20.7 5 1 |17 155| —1416.6| 2.380| 3.252| 10.4| 22.8
511 |1655.61 | —25 09| 1.603| 2.554| 9.6| 20.5 511 |1654.93| —1352.4| 2.310| 3.254| 75| 22.6
521 |16 47.42| —25 4.3| 1.555| 2.550 54| 20.2 521 |1646.78| —1330.1| 2266 | 3.255| 45| 22.4
531 |1637.83|—25 1.3| 1.532| 2.545 1.3 19.9 531 |1637.79| —1311.3| 2.250 | 3.256 27| 223
610 |1628.05| —2452.6| 1.535| 2.540 42| 20.1 610 |1628.74| —1257.7| 2263 | 3.256| 45| 22.4
620 |1619.27 | —24 40.5| 1.564| 2.536 86| 20.4 620 |1620.42| —1250.7| 2.304| 3.255| 75| 22.6
630 |161251|—24282| 1.617| 2531 | 12.6| 20.6 630 |1613.50 | —1251.3| 2.371| 3.253| 10.4| 22.8
710 |16 8.43| —24188| 1.690| 2.527| 16.0| 20.8 710 |16 8.44| —1259.8| 2.460| 3.251| 13.0| 23.0
481887 2009 AG13 6 1.1 17919 1°0/31.517 340327 2006 DN3s 6 1.1281°%64 5°7/26.718
5 1 |1653.89| —1741.6| 4.165| 5.035 6.4| 233 5 1 | 165053 |+ 742.4]| 4.454| 5258 7.2| 20.9
511 |1649.09 | —17 29.0 | 4.091 | 5.036 45| 23.2 511 |1646.71 |+ 829.1| 4.397| 5255| 6.4| 20.8
521 |1643.48| —1716.2| 4.044| 5.036 25| 23.0 521 |164220|+ 9 6.8| 4.364| 5.251 58| 20.8
531 |1637.43|—17 3.9| 4.026| 5.037 1.0 229 531 |1637.33|+ 933.7| 4357 | 5248| 58| 20.8
610 |1631.36 | —16 53.1| 4.038| 5.037 23] 23.0 610 |1632.43|+ 90485| 4376| 5245| 6.3| 20.8
620 |1625.66 | —16 44.4| 4.080| 5.036 43| 231 620 |1627.84|+ 951.0| 4.410| 5242| 7.1| 208
630 |1620.69 | —1638.6| 4.149| 5.036 6.2| 23.3 630 |1623.86| -+ 941.4| 4.484| 5239| 8.0| 20.9
710 |11616.73| —16 36.4 | 4.242| 5.035 79| 234 710 1162075+ 921.1| 4569| 5236| 9.0| 21.0
267305 2001 SX243 6 1.1 180725 2°2/31.317 12262 Nishio 6 1.1209°00 1°4/31.518
5 1 |17 1.87|—1622.0| 2.190| 3.066| 11.0| 22.2 5 1 |17 0.10| —1912.9| 2.264| 3.142| 10.7| 18.1
511 |1655.26 | —1558.1| 2.121| 3.067 79| 22.0 511 |1654.04| —1844.6| 2.188| 3.137| 7.6| 17.9
521 |1646.99 | —1534.7| 2.076 | 3.068 45| 218 521 |1646.36 | —18 14.4| 2.138| 3.132| 42| 17.7
531 |1637.79 | —1513.3| 2.060| 3.069 22| 217 531 |1637.76 | —17 43.6 | 2.115| 3.127 14| 175
610 |1628.53|—1455.8| 2.071| 3.068 44| 218 610 |1629.08| —17 14.5| 2.121| 3.121 3.8| 17.7
620 |1620.06 | —1443.9| 2.111| 3.067 78| 22.0 620 |1621.13| —1649.3| 2.154| 3.115| 7.3| 17.9
630 |1613.12| —1439.2| 2.176| 3.065| 10.9| 22.2 630 |1614.63| —1630.0| 2.213| 3.109 | 10.5| 18.1
710 |16 821 | —14422| 2.262| 3.063| 13.7| 22.4 710 |11610.09| —16 18.3| 2.204| 3.102| 13.3| 18.2




EPHEMERIDES

6 1.1 6 1.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
35201 1994 PWs 6 1.1236°82 071/ 1.118 89882 2002 CS21 6 1.1 247754 676/ 2.9 18

m o ’ o m h m o ’ o m
5 1 |1659.08| —23 1.6| 2597 | 3.470 96| 20.2 5 1 |17 6.76 | —3935.0| 2.082| 2.914| 13.2| 19.4
511 |1653.25| —2252.6| 2.512| 3.459 6.9| 20.0 511 |1659.51 | —4021.9| 1.996 | 2.901| 10.7| 19.2
521 |1645.92 | —2239.9| 2.453| 3.448 37| 198 521 |1649.67 | —4054.3| 1.933| 2.886| 82| 19.0
531 |1637.72| —2223.9| 2.422| 3.436 04| 195 531 |1638.14| —41 79| 1.8905| 2.872| 6.7| 18.9
610 |1629.39 | —22 59| 2.420| 3.424 3.0 19.7 610 |1626.20| —41 0.8 | 1.884| 2857 | 7.2| 18.9
620 |1621.66 | —2147.4| 2.446| 3.412 6.3| 19.9 620 |1615.19 | —4034.8| 1.898 | 2.841 9.4| 19.0
630 |1615.20 | —21 30.6 | 2.499 | 3.399 93| 20.1 630 |16 6.29| —3954.7| 1.937| 2.825| 12.1| 19.1
710 1161050 | —2117.2| 2.574| 3.387| 11.9| 20.2 710 |16 027 —39 7.1| 1.997| 2.809 | 14.8| 19.3
102845 1999 VPgg 6 1.1 279°80 4°4/30.8 18 262530 2006 UT 329 6 1.1226°32 4°1/ 2818
5 1 |17 0.06|—11159]| 1.852| 2.733| 125]| 20.1 5 1 |17 1.95| —3521.4| 2.412| 3.258| 11.2| 20.8
511 |1654.38|—1051.9| 1.771| 2.717 93| 198 511 |1655.53| —3536.8| 2.332| 3.253| 86| 20.6
521 |1646.72 | —1033.0| 1.714| 2.700 6.1| 19.6 521 |1647.25| —3540.9| 2276 | 3.247| 6.0| 20.4
531 |1637.81|—1021.8| 1.682| 2.683 44| 195 531 |1637.88| —3531.8| 2.247 | 3.241 42| 203
610 |1628.65|—1020.7| 1.678| 2.666 6.2| 19.5 610 |162837|—35 99| 2.245| 3235| 48| 20.3
620 |1620.23|—1030.7| 1.699| 2.650 97| 19.7 620 |1619.67 | —3437.2| 2271 | 3.228| 7.2| 205
630 |1613.44| —10525| 1.743| 2.632| 13.2| 19.9 630 |1612.61 | —3357.6| 2.323| 3222| 99| 20.6
710 |16 8.92|—11251| 1.807| 2.615| 16.3| 20.1 710 |16 7.74| —3315.4| 2397 | 3.215| 125| 20.8
134693 1999 XPg7 6 1.1 144°99 1°0/31.818 98854 2001 AUs3g 6 1.1 51951 5°5/ 2717
5 1 |17 3.79| —2013.4| 1.849| 2.728| 12.6| 20.3 5 1 |17 5.80| —3436.4| 1.513| 2.379| 156]| 18.9
511 |1656.84 | —1955.7| 1.788| 2.738 89| 20.1 511 |1658.73| —3514.0| 1.473| 2.405| 11.9| 18.8
521 |1647.91|—19354| 1.751| 2.746 48| 198 521 |1649.06 | —3535.6| 1.455| 2.431 8.1| 18.6
531 |1637.92|—1913.7| 1.742| 2.755 1.1 19.6 531 |1638.06 | —3538.4| 1.461| 2.457| 56| 185
610 |1627.94|—1852.7| 1.760| 2.762 42| 1938 610 |1627.26 | —35229| 1.492| 2484| 6.4 | 18.6
620 |1619.01 | —1834.7| 1.805| 2.769 82| 20.1 620 |1618.04| —34532| 1.548| 2.511 95| 18.9
630 |1611.95|—1822.0| 1.874| 2.776 | 11.8| 20.3 630 |1611.41| —34155| 1.627| 2538 | 12.8| 19.1
710 |16 7.30| —1816.3| 1.965| 2.782| 149| 20.5 710 |16 7.89| —3336.1| 1.726| 2565| 157 | 19.4
215639 2003 TWsg 6 1.1 178°90 0°2/ 1.217 414083 2007 TZ126 6 1.1258°88 0°7/ 1.3 17
5 1 |17 520| —2150.7| 1.656| 2.537| 13.7| 20.5 5 1 |17 457| —2340.3| 1558 | 2.442| 142 222
511 |1658.22|—2210.0| 1.588| 2.539 9.8| 20.3 511 |1658.10| —23452| 1.476 | 2.428| 10.3| 21.9
521 |1648.85| —2226.9| 1.544| 2.539 53| 20.0 521 |1648.96 | —23450| 1.417| 2.412| 57| 21.6
531 |1638.03| —2240.2| 1.526| 2.540 06| 19.7 531 |1638.08| —2338.9| 1.383| 2.397| 0.9| 21.2
610 |1627.03| —2250.2| 1.535| 2.540 43| 19.9 610 |1626.81 | —2327.7| 1.376| 2.381 46| 215
620 |1617.10| —2257.8| 1.570| 2.539 8.8| 20.2 620 |1616.52| —2313.7| 1.393| 2.364| 95| 21.7
630 |16 9.28 | —23 55| 1.630| 2.538| 12.9| 20.4 630 |16 8.44| —23 05| 1.435| 2347 | 140| 21.9
710 |16 4.25|—231561| 1.709| 2.537| 16.3| 20.7 710 |16 3.35| —2251.9| 1.495| 2.330| 17.9| 22.1
475035 2005 UH39 6 1.1 288%6 2°4/ 1.518 8719 Vesmir 6 1.1298°41 3°5/30.518
5 1 |17 260 | —2710.2| 2.217| 3.084| 11.2| 21.3 5 1 |1659.53| —17 3.8| 1.658| 2549 | 13.1| 17.4
511 |1656.21 | —27 57.3| 2.125| 3.065 83| 21.0 511 |1654.23| —15542| 1573 | 2527 | 95| 17.1
521 |16 47.76 | —28 40.4 | 2.059 | 3.047 50| 20.8 521 |1646.73| —1440.6| 1.512| 2505| 57| 16.8
531 |1637.93|—2917.0| 2.020| 3.028 25| 20.6 531 |1637.86| —1327.5| 1.476 | 2.483 35| 16.7
610 |1627.68 | —29 45.7 | 2.009 | 3.009 41| 207 610 |1628.73| —1220.2| 1.466| 2.461 62| 16.8
620 |1618.02|—30 6.3| 2.026| 2.990 75| 20.9 620 |1620.44| —1123.8| 1.482| 2.439| 10.3| 17.0
630 |16 9.92 | —3020.7| 2.069| 2.971| 10.8| 21.0 630 |1614.00| —1042.2| 1.521| 2.417| 14.4| 17.1
710 |16 4.08| —3031.6| 2.133| 2952 13.8| 21.2 710 |1610.08| —1017.1| 1579 | 2.396 | 17.9| 17.3
335812 2007 JR1o 6 1.1 349734 0°7/31.9 17 371585 2006 WO~ 6 1.1322°89 378/30.9 17
5 1 |1656.90| —2218.9| 1.239| 2.146| 155]| 19.7 5 1 |1659.22| —1554.4| 1.299| 2.201| 152]| 20.8
511 |1652.82| —2150.2| 1.174| 2.137| 11.1| 19.4 511 |1654.39| —1512.8| 1.229| 2.188| 11.1| 20.5
521 |1646.09 | —21 15.2| 1.130| 2.129 6.0| 19.1 521 |1646.96 | —1431.7| 1.180| 2.175| 6.6 | 20.2
531 |1637.76 | —20 36.0 | 1.109| 2.122 09| 187 531 |1637.89 | —1354.9| 1.154| 2.163 3.8| 20.0
610 |1629.25|—1956.4| 1.111| 2.117 51| 19.0 610 |162855| —1326.6| 1.153| 2.151 6.7| 20.2
620 |1621.95|—1921.0| 1.136| 2.112| 10.4| 19.3 620 |1620.30| —1310.4| 1.174| 2.140| 11.4| 20.4
630 |1617.03| —1854.1| 1.182| 2.110| 15.1| 19.5 630 |1614.32| —13 85| 1.216| 2.130| 159 | 20.6
710 |1615.16 | —1838.3| 1.245| 2.108| 19.1| 198 710 |1611.33| —1321.0| 1.276| 2.120| 19.8| 20.9
101870 1999 NV 6 1.1 246715 5°0/29.7 18 125939 2001 XT 240 6 1.1190°39 071/ 1.118
5 1 |1657.84| — 3257 | 3.063| 3.911 9.0| 19.9 5 1 |17 2.79| —2141.8| 2.057| 2.933| 11.6| 20.4
511 |1652.16 | — 258.1| 2.974| 3.891 72| 197 511 |1656.14 | —21439| 1.984| 2932| 83| 20.2
521 |1645.28 | — 237.7| 2912 | 3.869 56| 19.6 521 |1647.60 | —2143.3| 1.936| 2.931 45| 20.0
531 |1637.67|— 226.7| 2.877| 3.848 50| 195 531 |1637.94| —21399| 1.915| 2929 | 05| 19.6
610 |1629.92| — 226.6| 2.870| 3.825 6.0| 19.6 610 |1628.16 | —21345| 1.923| 2.927 3.6 19.9
620 |162259|— 238.1| 2.891| 3.802 78| 19.7 620 |1619.22 | —2128.8| 1.958| 2.924| 75| 20.1
630 |1616.21 | — 3 1.0| 2.938| 3.778 9.8| 19.8 630 |1611.96 | —21249| 2.018| 2.921| 11.0| 20.3
710 |1611.21| — 3343| 3.006| 3.754| 11.8| 19.9 710 |16 6.93| —2124.8| 2.100| 2917 | 140| 20.5
175258 2005 JLg3 6 1.1 102°83 0°9/31.9 17 177788 2005 LB19g 6 1.1220°59 4°9/30.9 18
5 1 |17 4.23|—20204]| 1576| 2.462| 14.0]| 21.0 5 1 |17 1.95| —1048.7| 1.611| 2.495| 139]| 20.6
511 |1657.36 | —20 10.9 | 1.523| 2.476 99| 20.8 511 |1655.82| —1022.5| 1.547 | 2.493| 10.3| 20.4
521 |1648.26 | —1959.0| 1.493| 2.489 53| 20.6 521 | 164752 | —10 2.9 | 1.505| 2.491 6.7| 20.2
531 |1637.96 | —1945.7 | 1.489| 2.502 1.0 203 531 |1637.94| — 952.8| 1.488| 2.488| 49| 20.1
610 |1627.74|—19326| 1.512| 2515 45| 20.6 610 |1628.24| — 90545| 1.497| 2485| 6.9| 20.2
620 |1618.75|—1922.2| 1.560| 2.528 89| 20.9 620 |1619.53| —10 8.9 | 1.531| 2.483| 10.5| 20.4
630 |1611.93|—1916.8| 1.632| 2540 | 12.9| 21.1 630 |1612.75| —10359| 1.588| 2.480 | 14.1| 20.6
710 |16 7.81|—1918.0| 1.724| 2552 16.2| 21.4 710 |16 851 | —1114.1| 1.664| 2.477| 17.3| 20.38
192010 2005 YAg 6 1.1 287719 0°4/ 1.218 242196 2003 PTy 6 1.12447°39 12°1/26.118
5 1 |17 1.48|—23339]| 1.710| 2595| 13.1| 20.8 5 1 |17 278|411 84| 2.078| 2.878| 14.4| 20.6
511 |1655.56 | —2331.0| 1.637 | 2.589 9.4| 20.6 511 |1656.15| +1224.4| 2.006| 2.857 | 13.0| 20.5
521 |16 47.40 | —2323.0| 1.588| 2.583 52| 20.3 521 |1647.65|+1321.0| 1.955| 2.835| 12.2| 20.3
531 |1637.90 | —2310.0| 1.564 | 2.577 0.7| 20.0 531 |1637.97 | +1351.9| 1.927| 2.812| 12.2| 20.3
610 |1628.22 | —2253.4| 1.566| 2.571 41| 20.2 610 |1628.04|+1353.1| 1.922| 2.789| 13.1| 20.3
620 |1619.51 | —22357| 1.595| 2.566 85| 20.4 620 |1618.78 | +13242| 1.939| 2.764| 14.7| 20.4
630 |1612.77 | —2220.0| 1.647| 2560 | 12.5| 20.7 630 |1611.04|+12275| 1.976| 2.738| 16.6| 20.5
710 |16 8.63|—22 9.1| 1.720| 2.554| 15.9| 20.9 710 |16 5.41| 411 7.8| 2.020| 2.712| 185| 20.6
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EPHEMERIDES

6 1.1 6 1.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
87312 Akirahsuzuki 6 1.1137°61 6°9/ 3.6 18 394715 2008hEZ45 6 1.1 75°03 3°7/30.4 17

m o ’ o m o ’ o m
5 1 |17 8.19| —41 9.9 2.859 | 13.7 5 1 |1658.79| —1252.6| 2.232| 3.110| 10.8| 21.3
511 |17 0.32 | —41 488 2.868 | 11.1 511 |1652.90| —1158.3| 2.180| 3.134| 7.8| 21.1
521 |16 49.97 | —42 10.5 2.877 8.6 521 |1645.67 | —11 7.2| 2.171| 3.157| 5.0| 21.0
531 |1638.20 | —4211.1 2.886 7.0 531 |1637.79| —1022.4| 2.181| 3.180 37| 21.0
610 |16 26.37 | —41 50.2 2.804| 7.3 610 |1630.06| — 946.4| 2218 | 3.204| 53| 21.1
620 |16 15.80 | —41 10.9 2.902 9.2 620 |1623.18| — 921.1| 2.283| 3.227| 8.0| 21.3
630 |16 7.54 | —4019.0 2.900 | 11.8 630 |1617.73| — 9 7.4| 2372| 3249 | 106| 21.5
710 |16 2.19| —3921.6 2.916 | 14.2 710 |11614.08| — 9 48| 2482 3272| 129| 21.7
111328 2001 XZgs 64729 1°0/31. 75112 1999 VN5 6 1.1225°70 2°0/ 1.6 18
5 1 |17 2.09]| —20 4.1 3.033| 11.2 5 1 |17 532| —26 3.8| 1.693| 2570 | 13.7| 19.1
511 |16 55.47 | —19 43.9 3.038 7.9 511 |1658.46| —2629.3| 1.618| 2564 | 9.9| 18.8
521 |1647.16 | —19 21.5 3.042 43 521 |1649.11| —2648.7| 1.566| 2558 | 5.8| 18.6
531 |16 37.91 | —18 57.9 3.046 1.1 531 |1638.17| —27 0.1| 1.540| 2.551 21| 183
610 |1628.65| —18 35.1 3.050 3.8 610 |1626.94| —27 32| 1541 | 2544 | 45| 185
620 |1620.23 | —1815.0 3.053 7.4 620 |1616.72| —2659.5| 1.568| 2537 | 88| 18.7
630 |1613.40 | —17 59.9 3.055 | 10.7 630 |16 8.63| —26523| 1.610| 2529 | 12.9| 18.9
710 |16 8.66 | —17 51.3 3.057 | 13.5 710 |16 3.39| —2645.7| 1.691| 2521 | 16.3| 19.1
350096 2011 NT; 1.1 339°04 5%9/29. 439413 2013 CYe3 6 1.1304°52 5°7/29.816
5 1 |1657.45| — 629.7 2977 | 11.6 5 1 |1657.00| — 624.4| 2193 | 3.065| 11.2| 21.0
511 |1652.19 | — 5 37.9 . 2.976 9.0 511 |1651.88| — 539.7| 2.126| 3.059| 87| 20.9
521 |1645.39 | — 453.8 . 2.976 6.7 521 |164525|— 5 25| 2.083| 3.054| 6.5| 20.7
531 |1637.74| — 421.0 . 2.975 5.9 531 |1637.77| — 436.2| 2.066| 3.049| 57| 20.7
610 |1630.04|— 4 2.2 . 2974 | 7.2 610 |1630.22| — 423.1| 2.076| 3.044| 7.0| 20.7
620 |1623.08| — 358.6 . 2974 | 9.7 620 |1623.33| — 4244 2111 | 3.039| 94| 20.9
630 |1617.53 | — 410.3 . 2.973| 123 630 |1617.79| — 4399 | 2.170| 3.034| 12.0| 21.0
710 11613.86| — 4 35.6 . 2.973| 147 710 |11614.05| — 5 83| 2249 3.030| 143]| 21.2
384970 2012 TSis7 1.1 319%47 3/ 1. 96790 1999 RW1qo 6 1.1245°77 6°2/ 3.5 18
5 1 |17 1.71| —2756.9 2.674| 13.0 5 1 |17 573| —4017.5| 2.138| 2.968| 13.0| 20.2
511 |1655.72 | —2811.5 2.671 9.5 511 |1658.63| —4037.8| 2.052| 2.955| 10.5| 20.0
521 |16 47.51 | —28 18.2 2.667 5.7 521 |1649.15| —4041.9| 1.988| 2942| 8.0| 19.8
531 |16 37.96 | —28 15.7 2.664 2.5 531 |1638.19| —4026.5| 1.950| 2.929| 6.3| 19.7
610 |1628.24 | —28 4.5 2.660 43 610 |1627.00| —3951.2| 1.938| 2915| 6.7| 19.7
620 |16 19.50 | —27 46.7 2.657 8.2 620 |1616.82| —3858.9| 1.952| 2.900| 88| 19.8
630 |1612.71 | —27 26.1 2.654 | 11.9 630 |16 870| —3755.1| 1.992| 2.885| 11.6| 19.9
710 |16 852| —27 6.5 2.651 | 15.2 710 |16 3.33| —3646.5| 2.053| 2.870| 14.3| 20.1
186389 2002 JL117 9616 1/31. 480109 2015 FTego 6 1.1355°70 13°1/31.4 17
5 1 |17 0.28 | —1055.1 3.264 | 10.4 5 1 |1656.22|+ 5350 1.180| 2.051| 18.8| 19.3
511 |1654.04 | —11 7.7 3274 | 7.6 511 | 165227 |4 5552 | 1.126| 2.041| 16.2| 19.1
521 |16 46.35| —11 25.8 3.283 4.8 521 |1645.82 |+ 5453 | 1.080| 2.034| 14.0| 18.9
531 |1637.85| —1150.1 3.292 3.1 531 |1637.85|+ 459.3| 1.072| 2.028| 13.1| 18.9
610 |1629.31 | —1220.5 3.301 4.6 610 |1629.70 | + 3359 | 1.075| 2.025| 13.9| 18.9
620 |1621.47 | —1256.8 3.310 7.3 620 |1622.67 |+ 139.4| 1.098| 2.024| 16.2| 19.0
630 |1614.98 | —13 38.4 3.319 | 10.1 630 |1617.86| — 042.4| 1.140| 2.024| 19.0| 19.2
710 |11610.27 | —14 24.4 3.327| 1255 710 1161597 | — 3195| 1.200| 2.027| 21.8| 19.4
165626 2001 FX135 1.1 355718 1272/ 5. 280630 2004 XJ142 6 1.1229°09 171/ 1.4 17
5 1 |17 3.20| —48 4.2 2228 | 18.7 5 1 |17 258| —2439.6| 1.994| 2.869| 12.0| 21.2
511 |1658.09 | —49 9.2 . 2222 | 16.2 511 |1656.18| —24542| 1.917| 2.863| 86| 21.0
521 |16 49.30 | —49 47.0 . 2217 | 13.9 521 |1647.74| —25 42| 1.864| 2857 | 4.8| 20.7
531 |1638.17 | —49 50.1 . 2214 | 12.4 531 |1638.05|—25 86| 1.839| 2.851 12| 205
610 |16 26.75| —49 16.1 . 2211 12.4 610 |1628.16| —25 7.9| 1.841| 2.845 37| 20.6
620 |1617.09 | —48 9.0 . 2210 | 13.9 620 |1619.10| —25 3.4 | 1.870| 2.838| 7.7| 20.9
630 |1610.79 | —46 38.4 . 2211 | 16.2 630 |1611.78| —2457.7| 1.924| 2.831| 11.3| 21.1
710 |16 8.58 | —4456.0 . 2.212| 188 710 |16 6.83| —2453.6| 2.000| 2.824| 14.4| 21.3
4682 Bykov 1.1 210729 2°2/ 1. 278071 2007 AL, 6 1.1103°98 570/ 2.9 17
5 1 |17 6.29| —28 225 2.693 | 13.2 5 1 |17 7.22| —3525.3| 1.805| 2.658| 14.1| 20.6
511 |16 58.98 | —28 23.9 2.687 9.7 511 |1659.55| —3546.6 | 1.751| 2.676 | 10.8| 20.4
521 |16 49.30 | —28 15.9 2.680 5.7 521 | 164951 | —35529| 1.720| 2.693| 7.4| 20.3
531 |16 38.16 | —27 57.2 2.672 2.3 531 |1638.22| —35419| 1.715| 2.710| 51| 20.2
610 |16 26.83 | —27 28.9 2.663 43 610 |1627.02| —3514.3| 1.736| 2.727| 5.8| 20.2
620 |1616.52 | —26 54.1 2.654 | 8.4 620 |1617.18| —3433.8| 1.783| 2.743| 87| 20.4
630 |16 8.29 | —26 17.3 2.644 | 123 630 |16 9.66 | —3346.3| 1.855| 2.759 | 11.8| 20.7
710 |16 2.81 | —2543.2 2.633| 15.7 710 |16 5.01| —3257.8| 1.948| 2.774| 1461| 20.9
89283 2001 VJ17 55745  6°4/30. 250346 2003 SMigs 6 1.1270°81 1°6/ 1.7 17
5 1 |17 053] — 1331 . 3.088 | 11.8 5 1 |17 3.83| —2725.3| 1.535| 2417 | 145]| 20.7
511 |1654.30 | — 1 30.9 . 3.088 9.4 511 |1657.63| —27 7.5| 1.452| 2.401| 10.6| 20.4
521 |1646.53 | — 1413 . 3.089 7.3 521 |1648.74| —2638.7| 1.392| 2385| 6.1| 20.1
531 |1637.87|— 2 6.2 . 3.090 6.4 531 |1638.16 | —2558.5| 1.357 | 2.369 1.8| 19.8
610 |1629.15| — 2 46.0 . 3.090 7.3 610 |1627.26| —25 92| 1.347| 2352| 46| 19.9
620 |1621.14 | — 339.9 . 3.091 9.5 620 |1617.45| —24155| 1.363| 2.336| 95| 20.1
630 |1614.53 | — 4456 . 3.092 | 11.9 630 |16 9.93| —2323.3| 1.402| 2.319| 14.0| 20.4
710 |16 9.78| — 6 0.3 . 3.002 | 14.2 710 |16 5.45| —2238.0| 1.461| 2.302| 17.9| 20.6
295054 2008 EU114 1.1 210°20 473/ 3. 237242 2008 WM3s 6 1.1153°11 073/ 1.0 17
5 1 |17 1.75| —36 35.5 3.379 | 10.9 5 1 |17 0.89| —22135| 2.005| 2.885| 11.7| 21.6
511 |16 55.34 | —36 48.1 3.376 8.5 511 |1654.79| —21559| 1.938| 2.888| 83| 21.4
521 |16 47.16 | —36 48.9 3.372 6.0 521 |1646.88| —2134.2| 1.805| 2.891 45| 21.2
531 |16 37.96 | —36 36.3 3.369 4.4 531 |1637.95| —21 9.6 | 1.879| 2.893| 0.5| 20.9
610 |16 28.66 | —36 10.6 3.365 4.9 610 |1628.99 | —2043.8| 1.891 | 2.895 3.7 21.1
620 |1620.16 | —35 34.1 3.361 7.0 620 |162091| —2019.4| 1.930| 2897 | 7.6| 21.4
630 |1613.25| —3450.6 3.356 9.6 630 |161451| —19589| 1.993| 2.899 | 11.0| 21.6
710 |16 8.45| —34 4.4 3.352 | 11.9 710 1161031 | —19445| 2.078| 2.900| 140| 21.8
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EPHEMERIDES

6 1.1 6 1.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
230893 2004 TH, 6 1.1205°38 1°8/ 1.7 18 394655 2008 AG129 6 1.1 101°20 2°2 /31 317
m o ’ o m h m o ’ m
5 1 |17 3.10| —2651.9| 1.962| 2.834| 12.3| 207 5 1 |1659.03| —16 0.7 | 2.330| 3.208 10.4 21.8
511 |1656.57| —27 5.0| 1.888| 2.832| 89| 204 511 |1653.17 | —1539.1 | 2.274| 3221 | 7.4| 21.7
521 |1647.94| —2711.3| 1.838| 2.829| 5.2| 20.2 521 |1645.90| —1518.6 | 2.243| 3.235| 43| 215
531 |1638.07|—27 9.9| 1.815| 2.826 19| 20.0 531 |1637.88| —15 0.7 | 2.239| 3.248| 22| 21.4
610 |1628.04| —27 1.1| 1.820| 2.823 39| 20.1 610 |1629.91| —1447.1| 2.264| 3260| 4.1| 21.5
620 |1618.91| —2647.0| 1.851| 2.820| 7.8| 20.3 620 |1622.69| —1439.0| 2.316| 3.273| 7.1| 217
630 |1611.61| —2630.6| 1.908| 2.816| 11.3| 205 630 |1616.86| —1437.5| 2.393| 3.285| 10.0| 21.9
710 |16 6.74| —2615.4| 1.986| 2.812| 14.4| 207 710 |1612.84| —1443.1| 2.493| 3298 | 12.4| 22.1
70943 1999 WM 6 1.1 224772 2°2/31.318 65951 1998 FU119 6 1.1107°78 7°5/29.6 18
5 1 |17 0.03]| —1737.5| 1.922| 2.806| 11.9| 19.9 5 1 |17 054| — 2588 1.868| 2.733| 13.2| 19.0
511 |1654.23| —17 23| 1.853| 2.804| 85| 19.7 511 |1654.42| — 2 34| 1.821| 2.745| 105| 18.9
521 |1646.60| —1626.2| 1.808 | 2.802| 4.8| 19.4 521 |1646.63| — 120.1| 1.797| 2.757| 83| 18.8
531 |1637.93| —1551.5| 1.790 | 2.800 22| 193 531 |1637.96| — 0532 1.799| 2769 | 7.6 | 18.7
610 |1629.19| —1520.7| 1.798| 2.797| 47| 19.4 610 |1629.36| — 045.0| 1.826| 2.781| 88| 18.8
620 |1621.31| —1456.6| 1.834| 2.795| 84| 19.6 620 |1621.70| — 056.0| 1.877| 2.792| 11.1| 19.0
630 |1615.10| —1441.2| 1.894| 2.792| 11.9| 19.8 630 |1615.69| — 124.7| 1.951| 2.803| 13.6| 19.2
710 |1611.08| —14355| 1.974| 2.789| 14.9| 20.0 710 |1611.80| — 2 8.1 | 2.044| 2.814| 159| 19.4
250710 2005 RF3» 6 1.1 289°%1 0°8/31.818 380578 2004 RR1igo 6 1.1242°48 1°0/ 1.5 18
5 1 |1658.99| —2033.4| 2.134| 3.015| 11.0| 20.6 5 1 |17 2.78| —26 5.2| 2.164| 3.034| 11.4| 21.9
511 |1653.54| —2017.5| 2.045| 2.995| 79| 204 511 |1656.25| —2553.8| 2.075| 3.019| 82| 21.7
521 |1646.28| —1959.0| 1.980| 2.976| 43| 20.1 521 |1647.78| —2535.3| 2.010| 3.002| 47| 21.4
531 |1637.91|—1938.8| 1.943| 2.956| 0.9| 19.8 531 [1638.10| —25 9.7 | 1.973| 2.985 12| 211
610 |1629.30| —1918.6| 1.933| 2.936 3.8| 20.0 610 |1628.21| —2438.3| 1.964| 2968 | 36| =21.3
620 |1621.35| —19 0.4 | 1.950| 2.916| 7.6| 202 620 |1619.06| —24 3.9| 1.983| 2950 | 7.4| 215
630 |1614.87| —1846.5| 1.992| 2.896| 11.1| 20.4 630 |1611.55| —2329.8| 2.027| 2931 | 109 | 21.7
710 |1610.46| —1838.7| 2.056 | 2.877| 142| 206 710 |16 6.27| —22595| 2.094| 2912 | 14.0| 21.8
255503 2006 BS17 6 1.1 210%3 3°0/ 2.6 18 147131 2002 TS1g0 6 1.1188°71 6°3/ 3.318
5 1 |17 0.08]| —3338.2| 2971| 3.816| 93| 214 5 1 |17 8.25| —3940.0| 2.056| 2.887| 13.4| 20.1
511 |1653.94| —3347.4| 2.8838| 3.811 71| 212 511 |17 0.43| —4012.0| 1.982| 2.886| 10.8| 20.0
521 |1646.34| —3348.0| 2.831| 3.805| 4.8| 21.1 521 |1650.14| —4028.0| 1.930| 2.885| 8.1| 19.8
531 |1637.91 | —3338.8| 2.801| 3.799 31| 20.9 531 |1638.35| —4024.3| 1.904| 2.883| 6.4| 19.7
610 |1629.37| —3320.4| 2.800| 3.793 3.8| 21.0 610 |162639| —40 0.2| 1.005| 2.881| 6.8| 19.7
620 |1621.46| —3254.3| 2.828| 3.786| 59| 21.1 620 |161557 | —3918.7| 1.932| 2.878| 9.0| 19.8
630 |1614.81| —3223.3| 2.882| 3.779| 83| 21.3 630 |16 6.97| —3825.4| 1.084| 2.874| 11.8| 20.0
710 |16 991| —31504| 2960 | 3.771| 105| 21.4 710 |16 1.25| —3727.2| 2.057| 2.870| 14.4| 20.2
248541 2005 XW1 6 1.1 297°09 0°0/ 1.118 306958 2001 UB»13 6 1.1171°13 1°0/31.817
5 1 |1659.01| —22485| 2.082| 2.963| 11.3| 20.8 5 1 |17 2.72| —1945.8| 2.185| 3.059 | 11.1| 22.1
511 |1653.61| —2241.0| 1.995| 2.945| 81| 20.6 511 |1655.97| —1935.4| 2.116| 3.063| 7.9| 21.9
521 |1646.34| —22295| 1.933| 2.928| 4.4| 20.4 521 |1647.51| —1923.2| 2.072| 3.066| 43| 21.7
531 |1637.92| —22145| 1.897| 2.911 05| 20.0 531 |1638.07| —1910.2| 2.056| 3.069 10| 215
610 |1629.26| —2157.1| 1.889| 2.804| 36| 202 610 |1628.58| —1857.5| 2.069 | 3.071 37| 217
620 |1621.31| —21395| 1.908| 2.877| 7.5| 204 620 |1619.91| —1846.8| 2.109| 3.072| 7.3| 219
630 |1614.90| —21242| 1.951| 2.860| 11.1| 20.6 630 |1612.82| —1840.2| 2.176 | 3.073| 10.6| 22.1
710 |1610.62| —2113.3| 2.016| 2.843| 142| 20.8 710 |16 7.80| —1838.9| 2.264| 3.073| 13.4| 223
338669 2003 SJ301 6 1.1 260°21 2°9/31.217 276816 2004 PQsg 6 1.1320°%1 1°0/ 1.517
5 1 |17 0.31| —1452.4| 1.982| 2.864| 11.8| 21.3 5 1 |1659.04| —2532.0| 1.323| 2.221| 153]| 20.1
511 |1654.49 | —1433.2| 1.903| 2.852| 85| 21.1 511 |1654.46 | —2515.7| 1.247| 2.205| 11.1| 19.8
521 |1646.80| —14159| 1.848| 2.840| 5.1| 20.8 521 |1647.13| —2450.0| 1.193| 2.189| 62| 195
531 |1637.97| —14 25| 1.820| 2.828 29| 207 531 |1638.06| —2415.1| 1.161| 2.175 1.3] 19.1
610 |1628.95| —1354.7| 1.819| 2.815| 50| 20.8 610 |1628.66| —2334.0| 1.154| 2.161| 4.8| 193
620 |1620.67| —1354.1| 1.845| 2.803| 86| 21.0 620 |1620.39| —2251.0| 1.171| 2.148| 10.1| 19.6
630 |1613.95| —14 1.8| 1.895| 2.790| 12.0| 21.1 630 |161450| —2211.7| 1.208| 2.136| 14.9| 19.8
710 |16 9.40| —1418.0| 1.965| 2.777| 151| 21.3 710 |1611.76 | —21 405| 1.264| 2.125| 19.0| 20.0
341336 2007 TUs3s 6 1.1 182°12 1°1/ 1.517 228315 2000 QX2 6 1.1241°28 1°0/31.818
5 1 |17 1.25| —2529.4| 2.060| 2.936| 11.6| 21.7 5 1 |17 1.93| —2021.7| 2.079| 2.957| 11.5| 21.2
511 |1655.12| —2530.6| 1.990| 2.936| 84| 215 511 |1655.63| —1959.2| 1.994| 2943 | 82| 21.0
521 |1647.11| —2526.0| 1.943| 2.936| 4.7| 21.3 521 |1647.44| —1933.5| 1.033| 2928 | 45| 208
531 |1638.01| —2515.3| 1.923| 2.936 12| 21.0 531 |1638.08| —19 6.0 | 1.900| 2.913 1.1| 205
610 |1628.83| —2459.7| 1.931| 2.936 36| 21.2 610 |162852| —1838.5| 1.804| 2.897| 4.0| 207
620 |162051 | —2441.2| 1.967| 2.935| 7.3| 21.4 620 |1619.70| —1813.7| 1.917| 2.880| 7.9| 20.9
630 |1613.87| —2422.6| 2.027| 2.935| 10.7| 21.6 630 |1612.47| —1753.9| 1.964| 2.864| 11.5| 21.1
710 |16 9.46| —24 6.8| 2.109| 2.934| 13.7| 21.8 710 |16 7.43| —1741.4| 2.033| 2.846 | 14.6| 21.2
475670 2006 VQo7 6 1.1 293°78 0°8/31.8 16 439849 1998 TB3 6 1.1274727 1°2/ 1.8 17
5 1 |1658.86| —2154.3| 2.048| 2.930| 11.4| 21.0 5 1 |17 3.33| —2922.2| 2.002| 2.869| 12.3| 20.3
511 |1653.42| —2116.9| 1.968| 2.919| 81| 20.8 511 |1656.70| —2819.6 | 1.909| 2.851| 9.0| =20.1
521 |1646.19| —2034.6| 1.912| 2.908| 4.4| 205 521 |1648.02| —27 29| 1.841| 2.832| 52| 19.8
531 |1637.92| —1949.2| 1.883| 2.897| 09| 202 531 |1638.15| —2533.6| 1.801| 2.814| 14| 195
610 |162953| —19 34| 1.882| 2.885 3.8| 204 610 |1628.18| —23559| 1.790| 2.795| 3.8| 19.6
620 |1621.92| —1820.7| 1.908| 2.874| 7.7| 206 620 |1619.15| —2215.9| 1.808| 2.776 | 7.9| 19.9
630 |1615.88| —1744.0| 1.959| 2.863| 11.2| 20.8 630 |1611.98| —2040.2| 1.851| 2.756 | 11.8| 20.1
710 |1611.96| —1715.9| 2.031| 2.853| 14.3| 21.0 710 |16 7.21| —1914.4| 1.917| 2.737| 15.1| 20.2
176566 2002 AZ1go 6 1.1 101776 1°3/ 1.517 28669 Bradhelsel 6 1.1 58°03 1°8/31.718
5 1 |17 2.78| —25 4.1| 2.461| 3.327| 10.3| 20.8 5 1 |17 3.40| —1955.0| 1.204| 2.104| 16.3| 19.0
511 |1655.88| —2535.7| 2.404| 3.345| 7.4| 207 511 |1657.33| —1923.9| 1.153| 2.113| 11.6| 187
521 |1647.40| —26 3.3| 2.372| 3.363| 42| 205 521 |164852| —1849.9| 1.123| 2.121| 6.4| 185
531 |1638.04| —2625.4| 2369 | 3.380 14| 203 531 |1638.19| —18 154 | 1.117| 2.130 1.9| 18.2
610 |1628.66| —2642.0| 2.395| 3.397 32| 205 610 |1627.93| —1744.3| 1.135| 2.139| 56| 185
620 |1620.07| —2653.6| 2.449 | 3.414| 63| 207 620 |1619.16 | —1720.2| 1.176 | 2.148| 10.8| 18.8
630 |1612.96| —27 2.1| 2.530| 3.431 92| 20.9 630 |1613.00| —17 6.4 | 1.239| 2.157| 153| 19.1
710 |16 7.80| —27 95| 2.634| 3.447| 116| 21.1 710 |1610.03| —17 4.1| 1.319| 2.166 | 19.1| 19.4




EPHEMERIDES

6 1.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘
304742 2006hxc70 6 1.1131%4 0?6/31.9 17 270757 2002hRL7g 6 1.2 269733 177/ 1.6
m o ’ m m o ’ o
5 1 |1659.79| —1952.1| 2.558]| 3.431 9.7 21.5 5 1 |17 454| —2631.8| 1.723| 2.600| 13.5
511 |1653.71| —1955.2| 2.493| 3.440 69| 21.3 511 |1658.09| —2635.4| 1.631| 2577 | 9.9
521 |1646.22 | —1957.4| 2.454 | 3.449 37| 21.1 521 |1649.08| —2631.2| 1.561| 2.554| 5.7
531 |1637.96 | —19058.7 | 2.444| 3.457 0.7| 20.9 531 |1638.35| —2618.1| 1.518| 2.530 1.8
610 |1629.66 | —20 0.0 | 2.463| 3.466 31| 211 610 |1627.15| —2556.6 | 1.501| 2.506 | 4.4
620 |1622.05|—20 2.1| 2.510| 3.474| 6.2| 21.3 620 |1616.79| —2529.4| 1.511| 2.481 9.0
630 |1615.74| —20 6.2 | 2.583| 3.481 91| 215 630 |16 847 | —25 0.7| 1.545| 2.456 | 13.3
710 |1611.18| —20135| 2.679| 3.480| 115| 21.7 710 |16 2.99| —24350| 1.598| 2.430| 17.1
320467 2007 VMg 6 1.1 206%9 0°2/ 1.217 43590 2001 QD> 6 1.2250°73 2°2/31.6
5 1 |17 4.98| —2329.3| 1.888| 2.763| 12.6| 21.7 5 1 |17 4.41| —1753.0| 1560 | 2.447| 14.1
511 |1657.93 | —2317.4| 1.810| 2.757 9.0| 215 511 |1657.95| —17 31.5| 1.479| 2.432| 10.2
521 |1648.73|—23 0.0| 1.757| 2.751 49| 21.2 521 |164895| —17 9.0| 1.421| 2.416| 5.8
531 |1638.23|—2237.4| 1.731| 2.744| 06| 20.9 531 |1638.33| —1647.2| 1.388| 2.400 2.2
610 |1627.57 | —2211.2| 1.732| 2.737 39| 21.1 610 |1627.35| —1628.6 | 1.382| 2.383| 5.4
620 |1617.85| —2144.2| 1.761| 2.728 82| 214 620 |1617.31| —1615.9| 1.401| 2.366| 10.1
630 |1610.02|—2119.7| 1.815| 2.719| 12.0| 21.6 630 |16 9.37| —1611.6| 1.443| 2.348| 145
710 |16 470 —21 09| 1.800| 2.700| 15.3| 21.8 710 |16 4.27| —1617.2| 1.504| 2.330| 18.2
156986 2003 KA11 6 1.2 5791 4°4/30.9 17 391336 2006 UUss 6 1.22847°30 2°7/30.9
5 1 |1657.70| —1429.0| 1.260| 2.165| 15.4| 19.2 5 1 |165838| —16155]| 2.101| 2.984| 11.1
511 |1653.22| —1345.7| 1.206| 2.165| 11.2| 19.0 511 |1653.04 | —1530.0| 2.023| 2.973| 8.0
521 |1646.31|—13 5.7 | 1.173| 2.167 6.9| 18.7 521 |1646.02| —1444.0| 1.969 | 2.961 47
531 |1638.01 | —1233.2| 1.162| 2.169 44| 18.6 531 |1638.01| —14 0.1 | 1.942| 2.949 2.7
610 |1629.66 | —1212.1| 1.175| 2.172 70| 18.8 610 |1629.88| —1321.4| 1.942| 2.937| 4.8
620 |162251|—12 5.0| 1.211| 2.176 | 11.3| 19.0 620 |1622.46| —1250.5| 1.970| 2.926 | 8.2
630 |1617.60 | —1212.7| 1.268| 2.182| 15.4| 19.3 630 |1616.51| —1229.5| 2.021| 2.914| 115
710 |161553| —1234.3| 1.343| 2.188| 18.9| 19.5 710 1161254 | —1219.4| 2.094| 2.902| 14.4
301100 2008 UF369 6 1.2 70782 0°0/ 1.017 306960 2001 UVao 6 1.2237°34 079/31.9
5 1 |17 6.04|—21 8.1] 1.241| 2.135| 16.4| 20.3 5 1 |17 276 | —19495| 1.880| 2.769 | 12.3
511 |1659.26 | —2130.0| 1.191| 2.147| 11.7| 20.0 511 |1656.39| —1947.8| 1.810| 2.760| 8.8
521 |1649.63| —2149.8| 1.162| 2.159 6.3| 1938 521 |1647.95| —1944.7| 1.755| 2.750 | 4.8
531 |1638.36|—22 6.2| 1.157| 2.171 07| 19.4 531 |1638.22| —1940.7| 1.727| 2.740 1.0
610 |1627.09 | —2219.3| 1.177| 2.183 50| 198 610 |1628.26| —1936.6| 1.727| 2.730| 4.1
620 |1617.33| —2230.7| 1.221| 2.195| 10.2| 20.1 620 |1619.12| —1934.2| 1.753| 2.719| 8.3
630 |1610.27 | —2242.7| 1.287| 2.207 | 14.8| 20.4 630 |1611.74| —1935.4| 1.804| 2.708 | 12.1
710 |16 6.54| —2257.8| 1.372| 2.219| 185]| 20.7 710 |16 6.75| —19041.8| 1.876 | 2.697 | 15.3
33658 1999 JDgo 6 1.2 115’81 8°2/28.118 74321 1998 UTo; 6 1.2258°36 2°0/ 1.7
5 1 |17 214|+ 0 7.8| 2.175| 3.019| 12.3| 19.6 5 1 |17 3.17| —2652.0| 2.098| 2.968| 11.7
511 |165529 |+ 140.4| 2.139| 3.043| 10.1| 19.5 511 |1656.72 | —2719.2| 2.011| 2.953| 8.6
521 |1647.02|-+ 3 0.1| 2.128| 3.065 86| 19.5 521 |1648.16 | —2741.1| 1.949| 2938 | 5.1
531 |1638.09|-+ 4 1.8| 2.143| 3.087 8.3| 195 531 |1638.26| —2755.9| 1.913| 2.923 2.1
610 |1629.31 |-+ 4425| 2.185| 3.108 93| 19.6 610 |1628.01| —28 3.1 | 1.906| 2.908| 4.0
620 |1621.44|-+ 5 1.3| 2.252| 3.128| 11.1| 19.7 620 |1618.49| —28 36| 1.926| 2.892| 7.6
630 |1615.08|+ 459.5| 2.342| 3.148| 13.1| 19.9 630 |1610.63| —28 0.1 | 1.971| 2.877| 11.1
710 1161062 |+ 440.0| 2.450| 3.167| 149| 20.1 710 |16 5.13| —2755.6| 2.038| 2.860 | 14.2
397161 2005 XD11s 6 1.2 157%8 0°5/31.9 18 442103 2010 TWeaq 6 1.2349°32 4°8/ 2.1
5 1 |1659.06| —2014.2| 2.591| 3.465 96| 215 5 1 |17 037| —32 51| 1.655| 2530 | 14.0
511 |1653.24 | —2016.7| 2.521| 3.468 6.8| 21.3 511 |1655.19 | —3254.3| 1.583 | 2522 | 10.7
521 |1646.02| —2017.9| 2.476 | 3.471 3.7 211 521 |1647.49| —3333.4| 1.534| 2515| 7.2
531 |1637.99 | —2018.1| 2.460| 3.473 0.6| 20.9 531 |1638.19| —3359.0| 1.509| 2.509 | 4.9
610 |1629.91| —2018.1| 2.472| 3.476 3.0 21.1 610 | 162856 | —34 9.4 | 1.500| 2.504| 6.0
620 |1622.45| —2018.8| 2.513| 3.478 6.2| 21.3 620 |1619.94| —34 6.2| 1.534| 2500| 9.3
630 |1616.26 | —2021.5| 2.580 | 3.480 91| 215 630 |1613.45| —3353.2| 1.582| 2.496 | 12.8
710 |1611.78| —2027.3| 2.670| 3.482| 115| 21.6 710 |16 9.86| —3335.4| 1.640| 2.494| 16.0
504211 2006 UL 4 6 1.2 136798 1°9/31.2 17 228879 2003 NF 6 1.2349°75 579/ 3.7
5 1 |1658.66| —1713.9| 2.633| 3.507 95| 224 5 1 |1655.86| —3632.9| 1.098| 1.990| 18.3
511 |1652.83|—1640.3| 2.570| 3.517 6.7| 22.2 511 |1652.74| —36 87| 1.030| 1.976 | 14.2
521 |1645.73| —16 6.4| 2.534| 3.526 3.8 22.0 521 |1646.39| —3518.0| 0.980| 1.964| 9.8
531 |1637.96 | —1533.9| 2.526| 3.536 19| 219 531 |1638.07| —3359.1| 0.951| 1.954| 6.3
610 |1630.22| —15 4.8| 2.548| 3.544 3.7 22.0 610 |1629.58 | —3216.2| 0.943| 1.945| 7.0
620 |1623.16 | —14 40.8| 2.597 | 3.553 65| 22.2 620 |1622.67 | —3018.9| 0.958 | 1.939 | 11.2
630 |1617.33| —1423.5| 2.673| 3.561 92| 224 630 |1618.67 | —2819.5| 0.993| 1.935| 15.9
710 |11613.14| —14135| 2771 | 3569| 115| 22.6 710 1161826 | —2629.0| 1.046| 1.933| 20.1
383614 2007 LL3 6 1.2 352720 2°9/31.417 140940 2001 VRgo 6 1.2280°82 3°3/31.4
5 1 |1659.39| —16 35| 1.450| 2.347| 14.3| 20.6 5 1 |17 091| —1148.1] 2.161| 3.035| 11.2
511 |1654.30 | —1545.2| 1.387| 2.343| 10.3| 20.3 511 |1654.94| —1150.1| 2.070| 3.013| 8.3
521 |1646.89 | —1528.8| 1.345| 2.340 6.0| 20.1 521 |1647.14| —1157.6| 2.003| 2.991 5.2
531 |1638.10| —1516.7 | 1.328| 2.338 29| 19.9 531 |1638.16 | —1211.7 | 1.964| 2.968 3.3
610 |1629.16 | —1511.1| 1.336| 2.336 56| 20.0 610 |1628.86| —1233.3| 1.952| 2.945| 5.1
620 |1621.28| —1513.7| 1.367| 2.335| 10.0| 20.3 620 |1620.12| —13 2.6 | 1.968| 2.922| 8.4
630 |1615.47 | —1525.8| 1.422| 2.334| 14.1| 20.5 630 |1612.78| —1339.4| 2.000 | 2.899 | 11.7
710 1161236 | —1547.3| 1.494| 2.334| 176| 20.7 710 |16 7.46| —1423.2| 2.071| 2.875| 14.6
324958 2007 YWs> 6 1.2 174°%0 0°2/ 1.117 149879 2005 QB17s 6 1.2267°88 0°8/ 1.4
5 1 |17 4.48|—2231.2] 1.850| 2.728| 12.7| 22.4 5 1 |17 3.73| —2411.0| 1.744| 2.624| 13.2
511 |1657.53 | —2218.2| 1.782| 2.731 9.0| 22.1 511 |1657.42| —2417.6| 1.656| 2.605| 9.5
521 |1648.49|—22 06| 1.738| 2.733 49| 21.9 521 |1648.68| —2419.2| 1591 | 2586 | 5.4
531 |1638.26| —2139.1| 1.720| 2.734| 05| 21.6 531 |1638.33| —2414.9| 1.553| 2.566 1.1
610 |1627.96 | —2115.4| 1.731| 2.735 39| 218 610 | 162758 | —24 5.4 | 1541 | 2546 | 4.2
620 |1618.68| —2052.1| 1.768| 2.735 81| 221 620 |1617.66 | —23525| 1.556| 2.526| 8.8
630 |1611.30 | —2032.4| 1.831| 2.735| 11.9| 223 630 |16 9.69| —2339.5| 1.594| 2.505| 13.0
710 |16 6.39| —2018.7| 1.914| 2.734| 151| 225 710 |16 4.44| —2329.9| 1.653| 2.484| 16.6
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EPHEMERIDES

6 1.2 6 1.2
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
65800 1995hYH25 6 1.2240°65 0°4/ 1.318 118691 2000 OJ23 6 1.2 332702 4°4/31.518

m o ’ o m h m ’ o m
5 1 |17 4.71|—2233.0]| 1.729| 2.609| 13.3| 19.6 5 1 |1659.57 6.8| 1.297| 2.196| 155]| 18.2
511 |1658.04 | —2249.2| 1.650| 2.599 95| 19.4 511 |1654.80 | —12225| 1.225| 2.181| 11.4| 17.9
521 |1648.96 | —23 2.4| 1.594| 2.589 53| 19.1 521 |1647.38| —1226.0| 1.175| 2.167| 7.1| 17.7
531 |1638.36| —2311.6| 1.565| 2.578 07| 188 531 |1638.24| —1239.6| 1.147| 2.154| 44| 175
610 |1627.43|—2317.0| 1.562| 2.567 42| 19.0 610 |1628.72| —13 49| 1.144| 2.142| 6.8| 17.6
620 |1617.41|—2319.8| 1.586| 2.556 87| 19.2 620 |1620.20| —1341.9| 1.163| 2.130| 11.4| 17.8
630 |16 9.37 | —23225| 1.635| 2.544| 12.8| 19.4 630 |1613.90| —14299| 1.204| 2.120| 159 | 18.0
710 |16 4.05|—2327.7| 1.703| 2532 16.3| 19.7 710 |16 10.64 73] 1.262| 2.110| 19.8| 18.2
504560 2008 SQ201 6 1.2 204°52 071/ 1.118 74874 1999 TAgo 1.2 66°73 0°7/ 1.1
5 1 |17 1.74|—23 7.0| 2.386| 3.257| 10.4]| 223 5 1 |17 4.41 1.420| 2.311| 149]| 18.4
511 |1655.28 | —2244.4| 2.306| 3.252 74| 221 511 |16 57.93 1.363 | 2.318| 10.6| 182
521 |1647.19| —2217.1| 2.252| 3.246 40| 21.9 521 |16 48.90 1.328| 2.324| 5.8]| 17.9
531 |1638.16 | —21 45.9| 2.226 | 3.240 04| 216 531 |16 38.38 1.317 | 2.331 09| 17.6
610 |1629.05|—2112.7| 2.229| 3.233 33| 218 610 |1627.77 1.333| 2.338| 47| 17.9
620 |1620.67 | —2039.9| 2.260| 3.225 6.8| 22.0 620 |1618.39 1.373| 2.345| 95| 182
630 |1613.74| —2010.2| 2.318| 3.217| 10.0| 22.2 630 |1611.35 1.437| 2.352| 13.8| 18.4
710 |16 8.76| —19459| 2.398| 3.208| 12.7| 22.4 710 |16 7.29 1.519| 2.350| 17.4| 187
297602 2001 SXo217 6 1.2 1072 6°7/30.517 509468 2007 RS176 1.2 275704 1°8/ 1.8
5 1 |1659.36 | —11485| 1.012| 1.923| 17.7| 19.9 5 1 |17 1.62 0.2] 1.945| 2.820| 12.2| 21.4
511 |1654.78| —1047.4| 0.964| 1.924| 13.2| 19.6 511 |1655.66 | —27 14.7| 1.864| 2.809| 89| 21.2
521 |1647.31|— 9535| 0.935| 1.926 88| 19.4 521 |1647.60 | —27 12.0| 1.807 | 2.798| 5.2| 21.0
531 |1638.18| — 913.5| 0.927| 1.929 6.7| 19.3 531 |1638.25|—27 12| 1.776 | 2.787 1.9| 207
610 |1629.02| — 852.6| 0.941| 1.933 92| 19.4 610 |1628.68| —2643.2| 1.772| 2.776 3.9| 208
620 |1621.33| — 853.3| 0.976| 1.938| 13.6| 19.7 620 |1619.95| —2620.1| 1.795| 2.765| 7.8| 21.0
630 |1616.31| — 915.0| 1.029| 1.944| 18.0| 19.9 630 |1613.00 | —25555| 1.842| 2.754| 11.5| 21.2
710 |161458| — 9547 | 1.098| 1.951| 21.8| 20.2 710 |16 8.47 3.0 1.911| 2.742| 14.7| 214
143769 2003 WM 37 6 1.2 103°92 3°4/ 2.318 196473 2003 JD1> 1.2 344°19 2°5/31.4
5 1 |17 531|—31 64| 1.531| 2.405| 15.0| 20.0 5 1 |1658.49 3.9] 1.342| 2.245| 148]| 19.6
511 |165853|—31 42| 1.470| 2.412| 11.1| 19.7 511 |1653.86| —1754.9| 1.277| 2237 | 10.7| 19.4
521 |1649.18 | —3048.6 | 1.432| 2.419 6.9| 195 521 |1646.76 | —17 13.7| 1.232| 2229 | 6.0| 19.1
531 |1638.37 | —3018.3| 1.418| 2.425 35| 193 531 |1638.17| —1633.5| 1.212| 2.223 25| 18.8
610 |1627.58 | —2935.4 | 1.430| 2.431 51| 19.4 610 |1629.41| —1558.3| 1.215| 2.217| 5.7| 19.0
620 |1618.17 | —28 44.5| 1.467 | 2.438 91| 19.7 620 |1621.77| —1531.9| 1.243| 2.213| 105| 19.3
630 |1611.20| —2751.8| 1.528| 2.444| 13.1| 19.9 630 |1616.34| —1517.2| 1.291| 2209 | 149| 19.5
710 |16 7.27 | —27 32| 1.608| 2.450| 16.5| 20.2 710 |1613.76 53| 1.358| 2.206| 18.6| 19.7
192869 1999 XB14 6 1.2 192°76 2°9/30.9 18 483060 2015 KT131 1.2 256°71 2°3/31.8
5 1 |17 030|—12354| 2.788| 3.654| 9.3| 22.0 5 1 |17 2.60 9.4| 2509 3.375| 10.2| 21.1
511 |1654.01 | —1212.6| 2.712| 3.652 6.8| 21.8 511 |1655.93| —1316.4| 2.420| 3.360| 7.4| 20.9
521 |1646.42| —1152.4| 2.663| 3.648 43| 216 521 |1647.62| —1348.6| 2357 | 3.345| 44| 20.7
531 |1638.09 | —1136.3| 2.643| 3.644 29| 215 531 |1638.27 | —1425.7| 2.323| 3.330 23| 205
610 |1629.69 | —1125.8| 2.652| 3.640 43| 216 610 |1628.65| —15 7.4 | 2.318| 3.315| 4.0| 20.6
620 |1621.86| —1121.9| 2.689| 3.634| 6.8| 21.8 620 |1619.55| —1553.1| 2.343| 3299 | 7.1| 20.8
630 |1615.18| —1125.4| 2.753| 3.628 94| 21.9 630 |1611.70 | —1642.2| 2.395| 3.284| 10.1| 20.9
710 |1610.08| —1136.2| 2.839| 3.621| 11.6| 22.1 710 |16 5.66 42| 2.471| 3.267| 12.8| 21.1
115075 2003 RA2, 6 1.2 74°98 475/ 2.7 17 481137 2005 UUso 1.2 252%44 3°5/30.5
5 1 |17 5.74| —33242| 1.408| 2281 16.1| 19.3 5 1 |1657.70 2.413| 3.289| 10.1| 21.2
511 |1659.06 | —3323.8| 1.349| 2.288| 12.2| 19.1 511 |1652.38 2.337 | 3.281 74| 21.0
521 |1649.53|—33 6.7 | 1.311| 2.294| 7.9| 18.9 521 | 16 45.63 2286 | 3.272| 48| 208
531 |1638.42|—3231.0| 1.297| 2.301 47| 187 531 |16 38.06 2.262 | 3.262 35| 207
610 |1627.34| —3138.9| 1.308| 2.308 58| 18.8 610 |16 30.40 2267 | 3.253| 5.1 | 20.8
620 |1617.82| —3036.2| 1.344| 2.315 9.8| 19.0 620 |1623.36 2299 | 3244| 7.8| 20.9
630 |1610.98| —2930.4| 1.403| 2.322| 13.8| 19.3 630 |1617.57 2355 | 3.234| 106| 21.1
710 |16 7.43|—2828.7| 1.481| 2329 17.4| 195 710 |1613.49 2.433| 3225| 13.1| 21.2
265003 2003 EKs7 6 1.2 84727 8°4/30.517 336711 2010 CD1go 1.2 145°03 1°5/31.7
5 1 |17 2.00| — 053.0| 1.689| 2550 | 145]| 20.3 5 1 |17 1.36 1.997 | 2.878| 11.7] 21.2
511 |1655.62| — 018.7| 1.645| 2.565| 11.7| 20.1 511 |16 55.18 1.932| 2.882| 83| 21.0
521 |1647.39|— 0 0.2| 1.623| 2.580 9.3| 20.0 521 |1647.21 1.802| 2.886| 4.6| 208
531 |1638.19|— 0 1.3| 1.626| 2594 | 84| 20.0 531 |16 38.23 1.878 | 2.891 15| 206
610 |1629.08| — 023.3| 1.654| 2.609 95| 20.1 610 |1629.20 1.893| 2.8904| 41| 208
620 |1621.03| — 1 51| 1.705| 2.624| 11.8| 20.3 620 |16 21.05 1.934| 2.898| 7.8| 21.0
630 |1614.82|— 2 38| 1.779| 2.638| 14.4| 20.5 630 |16 14.54 2.000 | 2.901| 11.2| 21.2
710 1161091 | — 3153| 1.872| 2.652| 16.8| 20.7 710 |1610.20 2.088| 2.905| 14.1| 21.4
327229 2005 Q0120 6 1.2 325706 1°0/ 1.4 17 214554 2006 PD2g 1.2 323793 173/ 1.3
5 1 |17 0.15| —24229]| 1.275| 2.175| 15.7| 20.7 5 1 |17 0.29 1.085| 1.994| 17.0] 19.8
511 |1655.43| —24256| 1.200| 2.159| 11.4| 20.4 511 |16 56.20 1.002| 1.965| 12.5| 19.4
521 |1647.80 | —2421.7 | 1.146| 2.143 6.4| 20.0 521 |16 48.62 0.938| 1.936| 7.1| 19.0
531 |1638.27 | —2410.6| 1.115| 2.128 13| 19.7 531 |16 38.44 0.896 | 1.909 16| 18.6
610 |1628.33|—2353.8| 1.107| 2.114| 5.0| 19.9 610 |1627.28 0.876 | 1.883| 5.8| 187
620 |1619.51 | —2334.2| 1.123| 2.101| 10.4| 20.1 620 |1617.04 0.877 | 1.858| 12.0| 19.0
630 |1613.16 | —2316.4| 1.160| 2.088 | 15.3| 20.4 630 |16 9.56 0.898 | 1.834| 17.8| 19.2
710 11610.11| —23 4.1| 1.215| 2.077| 195| 20.6 710 |16 6.08 0.935| 1.812| 22.8| 19.4
25388 1999 UG, 6 1.2 69768 1°7/31.718 164716 1998 GH 1.2 158°41 12°6/ 1.5
5 1 |17 353 | —19251| 1.394| 2.287| 15.0]| 18.0 5 1 |17 24.96 1.366 | 2.187| 19.4| 18.9
511 |1657.11|—19 23| 1.346| 2.302| 106 | 17.7 511 |17 14.66 1.309 | 2.194| 16.5| 18.7
521 |1648.33|—1837.8| 1.321| 2.318 58| 17.5 521 |1659.10 1.274| 2.201| 13.9| 185
531 |1638.30| —18 13.5| 1.321| 2.334 1.7 173 531 |16 39.59 1.262| 2206 | 12.7| 185
610 |1628.40| —1752.1| 1.346| 2.349 50| 17.5 610 |1618.79 1.274 | 2.211| 13.4| 185
620 |1619.87 | —17 36.5| 1.396 | 2.365 97| 17.8 620 |1559.83 1.309 | 2.215| 155| 187
630 |1613.67 | —1728.8| 1.469| 2.381| 13.8| 18.1 630 | 1545.29 1.364 | 2.218| 18.3| 18.8
710 1161031 | —1730.3| 1.560| 2.397| 17.2| 18.4 710 |15 36.39 1.436| 2220 20.9| 19.0
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EPHEMERIDES

6 1.2 6 1.2
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
264886 2OO2hSJ57 6 1.2304°88 1°4/ 1.418 510575 2012 RUg 6 1.2 273°73 3°7/30.4 18
m o ’ o m h m o ’ o m
5 1 |17 3.35| —2347.4| 1.359| 2.252| 15.3| 20.3 5 1 |17 1.21| —1432.1] 2.033| 2912| 11.6| 223
511 |1657.92| —2416.1| 1.267 | 2.222| 11.3| 19.9 511 |1655.27 | —1333.0| 1.938| 2.884| 86| 22.0
521 |1649.37| —24422| 1.196 | 2.192 6.4| 19.6 521 |1647.41| —1232.8| 1.867| 2.856| 5.4 | 21.8
531 |163852|—25 32| 1.149| 2.162 1.6 192 531 |1638.32| —1135.0| 1.824| 2.827 37| 21.6
610 |1626.82 | —2518.0| 1.126| 2.132 52| 19.3 610 |1628.92| —1043.6| 1.800| 2.798| 5.8| 21.7
620 |1615.92 | —2527.2| 1.128| 2.102| 10.7| 19.5 620 |1620.16 | —10 22| 1.820| 2.768| 9.4| 21.8
630 |16 7.38| —2534.0| 1.150| 2.073| 15.9| 19.8 630 |1612.91| — 9335| 1.856| 2.738| 12.9| 22.0
710 |16 228 | —2542.1| 1.191| 2.044| 20.4| 19.9 710 |16 781 — 91861 1.912| 2.707| 16.0| 22.1
431391 2007 EQ215 6 1.2 87°05 2073/ 2.517 445278 2009 VCgs 6 1.2298°53 371/ 2.118
5 1 |17 959 | +1752.9| 1.023| 1.836| 25.1| 20.4 5 1 |17 0.24| —31 23| 2.440| 3.300| 10.6| 20.5
511 |17 1.93|-+1837.2| 0.989| 1.844| 22.9| 20.3 511 |1654.51| —3131.0| 2.350| 3.283| 8.0| 20.3
521 |1651.14 | +18345| 0.968| 1.852| 21.2| 20.2 521 |1646.97 | —3152.3| 2.285| 3.266| 52| 20.1
531 |1638.66 | +1735.7| 0.963| 1.860 | 20.3| 20.2 531 |1638.27| —32 46| 2.247| 3.250 32| 19.9
610 |1626.35|+1540.6| 0.976| 1.869| 20.6 | 20.2 610 |1629.29 | —32 7.3 | 2.237| 3.233| 42| 20.0
620 |1615.86|-+1257.4| 1.006| 1.877| 22.0| 20.3 620 |1620.93|—32 15| 2.254| 3216| 6.9| 20.1
630 |16 8.42 |-+ 939.8| 1.054| 1.885| 24.0| 20.5 630 |1613.99| —31495| 2296 | 3200 9.9| 20.3
710 |16 462+ 6 38| 1.117| 1.892| 26.1| 20.7 710 |16 9.11| —3134.7| 2361 | 3.184| 125| 20.4
488828 2005 OUos 6 1.2 216°35 13°3/ 6.1 18 243518 2010 CK34 6 1.2 86°31 0°2/ 1.317
5 1 |1717.31| —4927.0| 1.168| 1.990| 22.0| 21.4 5 1 |17 2.41| —2239.3| 1.878| 2.758| 12.4| 21.4
511 |17 9.00| —50 8.4 | 1.103| 1.987| 19.0| 21.2 511 |1656.02| —2243.0| 1.821| 2.771 8.8 | 21.2
521 |1655.64 | —5014.0| 1.053| 1.982| 16.0| 21.0 521 |1647.70 | —22432| 1.780| 2.783| 4.8| 21.0
531 |1639.17 | —4932.7| 1.023| 1.978| 13.8| 20.8 531 |1638.34| —2239.7| 1.782| 2796 | 0.6| 20.7
610 |1622.60| —48 1.8| 1.014| 1.973| 13.5| 20.8 610 |1628.98| —2233.6| 1.804| 2.809 3.7| 21.0
620 |16 8.79 | —4549.9| 1.025| 1.967 | 15.4| 20.9 620 |1620.63| —2226.6| 1.852| 2.821 77 212
630 |1559.66 | —4314.0| 1.058| 1.961| 18.6| 21.0 630 |1614.11| —2221.1| 1.924| 2.833| 11.2| 215
710 |1555.82| —4033.0| 1.108| 1.955| 22.0| 21.2 710 |16 993| —2219.1| 2.018| 2.845| 142| 21.7
250049 2002 CQ2s3 6 1.2 145°01 2°4/ 2,518 395462 2011 TGs 6 1.2135°11 177/ 2.0 18
5 1 |17 1.04|—31416]| 2552| 3.407| 10.4| 205 5 1 |17 053| —2848.6| 2.337| 3.203| 10.8| 21.1
511 |1654.72| —3124.4| 2.481| 3.413 77| 203 511 |1654.48| —2832.1| 2267 | 3.207| 7.9| 21.0
521 |16 46.87 | —3057.6 | 2.436| 3.419 48| 20.1 521 |1646.80| —28 7.4| 2.222| 3.211 46| 208
531 |1638.21 | —3021.1| 2.418| 3.424 25| 20.0 531 |1638.25| —2734.7| 2.204| 3.215 1.8| 20.6
610 |1629.59 | —29 36.6 | 2.430| 3.430 35| 20.0 610 |1629.69 | —2655.7 | 2.215| 3.218 33| 207
620 |1621.78| —2847.0| 2.469| 3.434| 6.2| 20.2 620 |1621.96| —26 13.2| 2.254 | 3.222| 6.6| 20.9
630 |1615.45| —2755.9| 2.535| 3.439 9.0| 20.4 630 |1615.77| —2530.8| 2.318| 3.226| 9.6| 21.1
710 |11611.04| —27 69| 2.624| 3.444| 115| 20.6 710 1161158 | —2451.6| 2.406| 3.229| 12.3| 21.3
16586 1992 RZg 6 1.2 306798 273/ 1.7 18 497816 2006 TFig4 6 1.2205°40 1°9/31.517
5 1 |17 2.13| —26575| 1.515| 2.401| 145]| 19.4 5 1 |17 3.15| —1813.2| 2.001| 2.878| 11.8| 22.9
511 |1656.63 | —27 15.2| 1.433| 2.383| 10.6| 19.1 511 |1656.53 | —1743.1| 1.925| 2.873| 85| 227
521 |1648.42| —27255| 1.373| 2.365 6.3| 188 521 |1648.02| —1711.3| 1.874| 2.868| 4.8| 225
531 |1638.41 | —2726.5| 1.337| 2.348 25| 18.6 531 |1638.39| —1639.8| 1.850 | 2.861 19| 223
610 |1627.96 | —27 18.1| 1.326| 2.331 48| 187 610 |1628.64| —1611.0| 1.855| 2.855| 4.4| 22.4
620 |1618.48 | —27 25| 1.341| 2.314| 95| 18.9 620 |1619.73| —1547.4| 1.887| 2.847| 82| 226
630 |1611.22 | —2643.9| 1.377| 2298 | 14.0| 19.1 630 |1612.49| —1531.2| 1.944| 2.839| 11.8| 22.8
710 |16 7.02| —2626.9| 1.433| 2.282| 17.8| 19.3 710 |16 7.49| —1523.8| 2.022| 2.830| 14.8| 23.0
72768 2001 FD146 6 1.2 190725 378/ 2.7 18 123859 2001 CO4s 6 1.2166°87 5°5/30.3 18
5 1 |17 3.44|—3338.0]| 2.050| 2906 | 125| 19.4 5 1 |1658.05| — 346.7| 2.544| 3.400| 10.3| 19.9
511 |1656.87 | —3340.3| 1.977 | 2.906 95| 19.2 511 |165252| — 3243 | 2480 | 3.402| 81| 198
521 |1648.22 | —3330.1| 1.927| 2.905 6.3| 19.0 521 |1645.69| — 311.0| 2.441| 3.403| 6.3| 19.7
531 |1638.38| —33 6.1| 1.903| 2.904 3.9| 18.9 531 |1638.13| — 3 88| 2.420| 3.404| 55| 19.6
610 |1628.47|—3229.4| 1.907| 2.903 48| 18.9 610 |1630.53| — 3192 | 2.444| 3.405| 65| 19.7
620 |1619.56 | —3143.1| 1.938| 2.902 7.8| 19.1 620 |1623.53| — 342.0| 2.486| 3.406| 85| 19.8
630 |1612.54|—3052.2| 1.994| 2.901| 11.0| 19.3 630 |1617.72| — 416.7| 2552 | 3.407 | 10.7| 20.0
710 |16 7.99|—30 16| 2.071| 2.899| 13.8| 19.5 710 1161351 — 5 1.3| 2.639| 3.408| 12.7| 20.1
471155 2010 GFes 6 1.2 344°78 075/ 2.915 434722 2006 DB1s5 6 1.2205°60 079/ 1.5 17
5 1 |1641.91| —3435.9]22.173| 23.008 1.4| 208 5 1 |17 260| —25 09| 2.042| 2916 | 11.8| 21.9
511 |16 40.52 | —34 36.6 | 22.089 | 23.002 1.1| 208 511 |1656.21| —25 1.2| 1.968| 2.913| 85| 21.7
521 |16 38.99 | —34 36.2 | 22.030 | 22.996 0.8| 20.8 521 |1647.87| —2456.1| 1.917| 2910| 48| 21.4
531 |16 37.39 | —34 34.6 | 22.000 | 22.990 06| 20.7 531 |1638.38| —2445.0| 1.894| 2.906 1.1 21.2
610 |16 35.77 | —34 32.0 | 21.999 | 22.985 06| 20.7 610 |1628.75| —2429.2| 1.898 | 2.902 36| 21.3
620 |16 34.22 | —3428.4|22.026 | 22.979 09| 208 620 |1619.97 | —2410.7| 1.930| 2.898| 75| 21.6
630 |1632.79 | —34 24.1|22.080 | 22.973 1.2| 208 630 |1612.90| —2352.3| 1.987| 2.894| 11.0| 21.8
710 |1631.53| —3419.2 | 22.160 | 22.967 16| 208 710 |16 8.12| —2337.0| 2.065| 2.889 | 14.0| 22.0
288242 2003 YTgg 6 1.2 194°47 1°4/31.8 17 139307 2001 KD1g 6 1.2 71°71 274/31.618
5 1 |17 414 | —19 2.4] 1.976| 2.852| 12.0| 21.8 5 1 |17 3.63| —17 6.8| 1.425| 2317 | 14.8| 19.4
511 |1657.25| —1846.2| 1.902| 2.850 86| 21.6 511 |1657.18| —1651.1| 1.377| 2.332| 10.6| 19.2
521 |1648.40 | —1828.3| 1.853| 2.847 47| 213 521 |1648.42| —1636.5| 1.352| 2.347| 59| 19.0
531 |1638.41|—1810.0| 1.831| 2.843 1.4 211 531 |1638.43| —1624.8| 1.351| 2.362 2.4 | 18.8
610 |1628.29 | —1752.9| 1.838| 2.839 42| 213 610 |162853| —1618.0| 1.376| 2.378| 5.3| 19.0
620 |1619.04 | —1739.2| 1.872| 2.834| 81| 215 620 |1619.94| —1617.7| 1.426| 2.393| 9.7| 19.3
630 |1611.52 | —1730.9| 1.930| 2.828| 11.7| 21.7 630 |1613.60| —1625.4| 1.499 | 2.408| 13.7| 19.6
710 |16 6.31|—17295| 2.011| 2.822| 148| 21.9 710 11610.05| —1641.4| 1590 | 2.423| 17.1| 19.8
38749 2000 QUaos 6 1.2 15810 2°3/31.518 178223 2006 VT 144 6 1.2211733 3°2/ 26 18
5 1 |17 4.64|—1717.1| 1.688| 2570 | 13.4| 195 5 1 |17 1.65| —33 09| 2.461| 3.314| 10.8]| 20.7
511 |1657.74| —1655.6 | 1.626 | 2.576 96| 19.2 511 |1655.36 | —33 4.6 | 2.382| 3.310| 81| 20.6
521 |1648.70 | —16 34.1| 1.587 | 2.581 54| 19.0 521 |1647.34| —32582| 2.328| 3.306| 5.4 | 20.4
531 |1638.44 | —1614.4| 1.575| 2.586 23| 188 531 |1638.32| —3240.7| 2.300| 3.302 3.3| 20.2
610 |1628.15| —1558.7| 1.590| 2.590 50| 19.0 610 |1629.20 | —3212.8| 2.301| 3.297| 4.1| 20.3
620 |1618.93|—1549.1| 1.631| 2.593 9.1| 19.2 620 |1620.87 | —3136.7| 2.330| 3.292| 6.7| 20.4
630 |1611.71 | —1547.4| 1.696| 2596 | 12.9| 19.5 630 |1614.07| —3056.2| 2.384| 3.287| 9.6| 20.6
710 |16 7.05|—15544| 1.781| 2599 | 16.1| 19.7 710 |16 9.33| —3015.1| 2.461| 3.282| 12.1| 20.38
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EPHEMERIDES

6 1.2 6 1.2
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
346764 2009hBE74 6 1.2 45°%63 46/ 2.817 497481 2005 YGos7 6 1.2 229°10 2?6/31 218
m ’ m h m o ’ m
5 1 |17 2.96 5| 1.924] 2.782 13.1 20.5 5 1 |17 1.97| —1513.7| 2.282| 3.155 10.8 22.1
511 |16 56.67 2| 1.857| 2.785| 10.1| 203 511 |1655.59 | —14 47.5| 2.197 | 3.141 78| 218
521 |16 48.18 1| 1.814| 2.789 69| 20.1 521 |164751| —14221| 2.137| 3.127| 46| 21.6
531 |16 38.41 0| 1.796 | 2.793 47| 20.0 531 |1638.39| —1359.4| 2.105| 3.112 26| 215
610 |16 28.56 2| 1.804| 2.797 54| 20.1 610 |1629.09 | —1341.2| 2.102| 3.096 | 4.6| 21.6
620 |1619.77 5| 1.839| 2.801 8.3| 20.2 620 |1620.43| —1329.4| 2.126| 3.080| 7.9| 21.7
630 |1612.99 8| 1.808| 2.805| 11.4| 20.4 630 |1613.18| —1325.4| 2.176| 3.063| 11.1| 21.9
710 |16 8.81 31 1.9781 2.810| 142] 206 710 |16 7.88| —1329.8| 2.248| 3.045| 13.9| 22.1
10407 1997 WS3» 1.2 306261 1.818 101953 1999 RM3; 6 1.2243°16 4°5/ 2.4 18
5 1 |17 2.18 7| 1244 2144| 15.9| 17.4 5 1 |17 654| —3238.3| 1.679| 2544 | 14.4| 20.0
511 |16 56.93 1| 1.168| 2.127| 115 17.1 511 |1659.68| —33 6.1 | 1.600| 2.534| 11.0| 19.7
521 |16 48.71 71 1.113| 2.110 65| 16.8 521 |1650.07 | —3321.8| 1.543| 2523| 7.3| 195
531 |16 38.50 4| 1.082| 2.004 21| 16.4 531 |1638.70| —3321.9| 1511 | 2513| 46| 19.3
610 |16 27.80 0| 1.074| 2.078 58| 16.6 610 |1626.97| —33 59| 1.506| 2502| 5.8| 19.3
620 |1618.15 0| 1.089| 2.062| 11.2| 16.9 620 |1616.33| —3236.4| 1.526 | 2.491 9.4| 195
630 |1610.97 6| 1.125| 2.047| 16.3| 17.1 630 |16 8.00| —3158.7| 1569 | 2.479| 13.2| 19.7
710 |16 7.12 6| 1.179| 2.032| 206 17.3 710 |16 277 —3119.1| 1.633| 2.467| 16.7| 19.9
231867 2000 SWqs 1.2 228°90 179/ 2.118 469542 2003 SS331 1.2 308%47 5°0/30.3 16
5 1 |17 3.87|—2934.7| 2.303| 3.162| 11.2| 21.0 5 1 |165886| —12125]| 1.624| 2514 | 13.4| 21.4
511 |1657.01 | —2915.2| 2.213| 3.150 82| 208 511 |165390| —1117.7| 1.545| 2.495| 10.0| 21.2
521 |1648.28| —2845.9| 2.149| 3.136 49| 20.6 521 |1646.79| —1025.7| 1.480| 2.477| 6.6 | 20.9
531 |1638.43|—28 6.5| 2.112| 3.122 21| 203 531 |1638.34| — 9409 | 1.459| 2.459| 5.0| 20.8
610 |1628.45| —2718.8| 2.104| 3.107 3.6 204 610 |1629.62| — 9 7.6| 1.453| 2.441 7.1 20.9
620 |1619.26 | —26 25.9 | 2.125| 3.091 7.0| 20.6 620 |1621.73| — 848.9| 1.472| 2.424| 109| 21.0
630 |1611.69 | —2532.1| 2.172| 3.075| 10.4| 20.8 630 |161563| — 846.4| 1513 | 2.407| 146| 21.2
710 |16 6.32 15] 22421 3.058] 133| 21.0 710 1161199 | — 859.6| 1.573| 2.390| 17.9| 21.4
102733 1999 VX103 1.2 66°19 1.817 505882 2015 DC133 1.2 42%46 0°5/ 1.2 17
5 1 |17 2.65 2| 1.452| 2344| 146 19.9 5 1 |17 3.92| —1846.6| 1.743| 2.625| 13.1| 20.2
511 |16 56.60 8| 1.393| 2.349| 10.4| 19.6 511 |1657.38| —1921.7| 1.676 | 2.627| 9.3| 19.9
521 |16 48.17 4| 1357 | 2354 | 56| 19.4 521 |1648.63| —1058.3| 1.634| 2629| 51| 19.7
531 |16 38.42 3| 1.346| 2.359 1.3 19.1 531 | 163854 | —20351| 1.618| 2632| 0.8| 19.4
610 |16 28.69 6| 1.360| 2.364| 49| 193 610 |1628.26| —2111.0| 1.630| 2.635| 4.1| 19.6
620 |16 20.20 3| 1.400| 2.370 96| 19.6 620 |1618.91| —21459| 1.668| 2.637| 84| 19.9
630 |16 13.96 2| 1.462| 2.375| 13.8| 19.9 630 |1611.49| —2220.4| 1.731| 2.640| 12.2| 20.1
710 |16 10.53 4| 1544] 2380| 17.3| 20.1 710 |16 6.62| —2255.4| 1.815| 2.643| 155| 20.4
183735 2003 YYiq9 1.2 156°72 2%6/ 2.118 179411 2001 YM s 1.2 77°32 2°3/ 2117
5 1 |17 6.60| —2941.2| 1.980| 2.843| 12.6| 21.0 5 1 |17 1.17| —2914.8]| 2.187| 3.054| 11.4| 20.0
511 |1659.05| —2946.0| 1.914| 2.851 93| 20.8 511 |1655.08| —29235| 2.124| 3.063| 84| 1938
521 |1649.40 | —29 41.2| 1.872| 2.858 56| 20.6 521 |1647.23| —29242| 2.085| 3.072| 5.1 | 19.7
531 |1638.56 | —2925.4| 1.857| 2.865 27| 204 531 |1638.39| —2916.0| 2.073| 3.081 25| 195
610 |1627.70 | —2859.8| 1.870| 2.871 42| 205 610 |1629.54| —29 0.0 | 2.080 | 3.090 3.8| 19.6
620 |1617.92|—2827.2| 1.911| 2.877 77| 208 620 |1621.56| —2838.1| 2.132| 3.100| 6.9| 19.8
630 |1610.11 | —2752.0| 1.977| 2.881| 11.2| 21.0 630 |1615.23| —2813.6| 2.200| 3.109| 10.0| 20.0
710 |16 4.85 85| 2.064| 2885 | 14.1| 21.2 710 |1611.06| —2749.8| 2.291| 3.118| 12.7| 20.2
136244 2003 XV3 1.2 165°74 2°8/31.3 17 372660 2009 W.J7» 1.2 289%1 1°1/31.9 18
5 1 |17 3.00 7| 1.666| 2552| 13.4| 206 5 1 |17 1.64| —20 16| 1.620| 2518| 135]| 20.7
511 |16 56.61 6| 1.603| 2554 | 9.6| 204 511 |1655.93| —10489| 1.554| 2507 | 9.7| 20.5
521 |16 48.12 2| 1.563| 2.557 56| 20.2 521 |1647.92| —1934.0| 1.501| 2.497| 53| 20.2
531 |16 38.43 2| 1.549 | 2559 2.8| 20.0 531 |1638.49 | —1917.9| 1.474| 2.487 1.2 199
610 |16 28.70 9| 1.562| 2.560 54| 20.1 610 |162881| —19 2.6 | 1.473| 2.477| 45| 20.1
620 |16 20.01 0| 1.601| 2.561 94| 20.4 620 |1620.07| —1850.3| 1.497 | 2.467| 9.1| 20.3
630 |1613.29 7| 1.663| 2562| 13.2| 20.6 630 |1613.29 | —1843.6| 1.545| 2.457 | 13.3| 20.6
710 |16 9.08 6| 1.745| 2563| 16.4| 2038 710 |16 9.15| —1844.4| 1.613| 2.447| 16.8| 20.8
360656 2004 RGoq 1.2 300°59 5°0/ 1.4 18 187076 2005 NHs 1.2 262°89 1°1/31.9 18
5 1 |17 7.06 2.156 | 3.008| 12.2| 19.9 5 1 |17 253| —2043.4| 1.676| 2562 | 13.3| 20.6
511 |16 59.92 2.061 | 2.985 9.4| 19.7 511 |1656.53| —2021.6| 1.598| 2550 | 9.5| 20.4
521 |16 50.23 1.991 | 2.963 6.7| 195 521 |164824| —1956.1| 1.542| 2538| 5.2| 20.1
531 |16 38.70 1.049 | 2.941 50| 19.3 531 |1638.53| —1928.3| 1.513| 2.526 1.1] 198
610 |16 26.41 1.935 | 2.918 6.0| 193 610 |162858| —19 0.6 | 1.510| 2513 | 45| 20.0
620 |16 14.62 1.948 | 2.896 8.8| 19.5 620 |1619.55| —1835.8| 1.533| 2.501 9.0| 20.2
630 |16 4.54 1.987 | 2.874| 11.9| 19.6 630 |1612.47| —1817.3| 1.579| 2.488| 13.2| 20.4
710 |1557.09 2.048| 2.853| 14.8| 19.8 710 |16 8.01| —18 7.2| 1.645| 2.475| 16.7| 20.6
62725 2000 TWs; 1.2 334°%68 378/31.2 17 279060 2008 WRBy 1.2 307738 1°7/31.8 17
5 1 |1658.98 2.071| 2949 | 11.5| 19.1 5 1 |17 045| —1845.7| 1.651| 2542 | 13.2| 20.9
511 |16 53.50 2.002 | 2.946 85| 18.9 511 |1655.06 | —1830.0| 1.575| 2530| 9.5| 20.6
521 |16 46.36 1.058 | 2.944| 55| 187 521 |1647.45| —1813.2| 1.522| 2518 | 5.3| 20.4
531 |16 38.24 1.040 | 2.941 3.8| 18.6 531 |1638.46 | —1756.7 | 1.494| 2.506 1.7] 20.1
610 |16 30.02 1.949 | 2.939 54| 187 610 |1629.22| —1742.6| 1.492| 2.495| 47| 20.3
620 |1622.51 1.984 | 2.937 8.4| 18.9 620 |1620.88| —1733.1| 1.516| 2.484| 9.1| 20.5
630 |16 16.48 2.044| 2935| 11.5| 19.1 630 |1614.42| —1730.4| 1562 | 2.473| 13.2| 20.7
710 |16 12.42 2.125| 2933 | 142 19.3 710 1161051 | —17359| 1.629| 2.463| 16.7| 20.9
145802 1998 SCo 1.2 306734 475/ 2.118 423545 2005 UT 26 1.2 126752 0°4/ 1.1 17
5 1 |17 4.22 1.440| 2.320| 155]| 19.4 5 1 |17 3.81| —2120.7| 2.052| 2927 | 11.7| 22.1
511 |16 58.35 1.364 | 2.307| 11.7| 19.1 511 |1656.89 | —21 17.3 | 1.994 | 2.941 83| 21.9
521 |16 49.47 1.309 | 2.295 76| 18.8 521 |1648.19| —2111.1| 1.961| 2.955| 45| 21.7
531 |16 38.61 1.278 | 2.283 46| 18.6 531 |163853| —21 26| 1.955| 2968| 0.6| 21.4
610 |16 27.28 1.272 | 2.271 6.1| 18.7 610 |1628.90| —2052.8| 1.977| 2.981 36| 21.7
620 |1617.07 1.290 | 2259 | 10.2| 18.9 620 |1620.21| —2043.6| 2.028| 2994 | 7.3| 21.9
630 |16 9.39 1.330 | 2.248| 145| 19.1 630 |1613.24| —2037.0| 2.103| 3.006 | 10.7| 22.2
710 |16 5.07 1.389| 2.237| 18.3| 193 710 |16 8.47| —2034.7| 2.201| 3.017| 135| 22.4
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EPHEMERIDES

6 1.2 6 1.2
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
136179 2003hUE147 6 1.2198°73 0°9/ 1.117 250518 2004 NE3; 6 1.2 315701 2°6/ 2.4 18
m o ’ o m h m o ’ o m
5 1 |17 5.14|—1923.7| 1.705| 2587 | 13.4| 20.0 5 1 |17 0.12| —3118.6]| 1.951| 2.821| 125| 19.6
511 |1658.32|—1933.7| 1.635| 2.585 96| 19.8 511 |1654.71| —3051.6| 1.863| 2.803 93| 19.4
521 |1649.19| —1943.2| 1.587 | 2.582 52| 195 521 |1647.22| —3011.6| 1.798| 2.785 58| 19.2
531 |1638.66 | —1952.2| 1.566| 2.580 1.0| 192 531 |1638.48| —2918.8| 1.759 | 2.767 2.8| 18.9
610 |1627.93|—20 1.0| 1.573| 2.577 43| 19.4 610 |1629.58 | —28 15.3 | 1.747 | 2.750 41| 19.0
620 |1618.16 | —2010.7 | 1.606 | 2.573 8.8| 19.7 620 |1621.55| —27 56| 1.762| 2.733 7.8| 19.2
630 |1610.38| —2023.0| 1.663| 2569 | 12.8| 19.9 630 |1615.32| —2555.0| 1.802| 2.717| 11.5| 19.4
710 |16 5.26| —2039.4| 1.740| 2.565| 16.2| 20.1 710 |1611.51| —24490| 1.863| 2.701| 147| 195
505950 2015 FY1s6 6 1.2 191730 7°4/29.117 10111 Fresnel 6 1.2 54787 970/29.9 18
5 1 |1659.67| — 250.1| 2.036| 2.897| 12.4]| 21.7 5 1 |17 1.04| — 021.9] 1.672| 2534| 146 16.3
511 |1653.96 | — 147.8| 1.975| 2.896 99| 215 511 |165521 |+ 0225| 1.616| 2535| 11.9| 16.1
521 |1646.62| — 056.0| 1.939| 2.895 80| 21.4 521 |1647.41|+ 051.1| 1.582| 2.536 97| 16.0
531 |163837|— 019.1| 1.927| 2.894 74| 21.4 531 |163850 |+ 059.2| 1.572| 2.537 9.0| 15.9
610 |1630.07|— 0 0.1| 1.942| 2.893 86| 21.4 610 | 162953 |+ 0445| 1.586| 2538 | 10.1| 16.0
620 |162253|— 0 0.2| 1.982| 2.891| 10.9| 21.6 620 |[162150 |+ 0 7.4| 1.624| 2539| 125| 16.1
630 |1616.47 | — 0186 | 2.043| 2.880| 13.3| 21.7 630 |161526| — 049.4| 1.683| 2540 | 152 | 16.3
710 1161239 — 053.0| 2.125| 2.887| 156| 21.9 710 1161136 — 2 1.7| 1.761| 2542| 17.7| 16.5
140536 2001 TO1s> 6 1.2 18950 4°0/ 2.8 18 201756 2003 VR, 6 1.2314°%5 1°1/ 1.6 17
5 1 |17 3.13| —3525.6| 2.660| 3.500| 10.5| 20.6 5 1 |17 1.11| —2521.2] 1.760| 2.643| 12.9| 20.3
511 |1656.42 | —3547.6| 2.583| 3.499 81| 20.4 511 |1655.48| —2518.3| 1.686 | 2.636 93| 20.1
521 |16 47.98 | —3559.3| 2.530| 3.498 57| 20.3 521 |1647.67| —25 89| 1.635| 2.629 53| 198
531 |1638.53| —3558.9| 2.504| 3.496 41| 20.2 531 | 163854 | —24528| 1.610| 2.622 13| 195
610 |1628.95| —3546.3| 2.507 | 3.494 46| 20.2 610 |1629.23| —2431.3| 1.611| 2.616 40| 197
620 |1620.11 | —3523.3| 2537 | 3.491 6.7| 20.3 620 |1620.85| —24 7.2| 1.638| 2.610 82| 19.9
630 |1612.77 | —3453.1| 2594 | 3.488 92| 20.5 630 |1614.38| —2343.9| 1.689| 2.604| 12.1| 20.1
710 |16 7.45| —34195| 2.673| 3.485| 115| 20.7 710 1161043 | —2324.7| 1.761| 2599 | 155| 20.4
294583 2007 YCes 6 1.2 349%2 4°1/31.316 102638 1999 VQszs 6 1.2262°79 0°3/ 1.2 17
5 1 |1658.76 | —1122.3| 1.751| 2.637| 12.8| 20.0 5 1 |17 4.07| —2131.2| 1.646| 2530| 13.6]| 20.7
511 |1653.65|—11159| 1.684| 2.632 95| 198 511 |1657.80| —2129.4| 1563 | 2514| 9.8| 20.4
521 |1646.60| —1116.1| 1.639| 2.628 6.1| 195 521 |1649.06 | —2124.4| 1.502| 2.498 54| 20.1
531 |1638.39| —1124.8| 1.620| 2.624 41| 19.4 531 |1638.71| —2116.2| 1.468| 2.481 07| 197
610 |1630.02 | —1143.1| 1.627| 2.620 59| 195 610 |1627.98| —21 6.1 | 1.459| 2.464| 4.4| 20.0
620 |1622.48|—1211.3| 1.660| 2.618 93| 19.7 620 |1618.13| —2056.1| 1.477| 2.447 92| 20.2
630 |1616.63| —12488| 1.715| 2.616| 12.8| 19.9 630 |1610.30 | —2049.2| 1.510| 2.430| 13.5| 20.4
710 11613.05| —13345| 1.791| 2.615| 15.8| 20.1 710 |16 524| —2047.9| 1580| 2.412| 17.2| 20.6
45173 1999 XU136 6 1.2 207782 2°6/31.4 17 347538 2000 AP 6 1.2 66°02 677/ 1.7 17
5 1 |17 3.84|—15282| 1.977| 2.853| 12.0| 19.7 5 1 |171421| — 359.5]| 1.147| 2.018| 19.1| 19.8
511 |1657.10| —1510.2| 1.901 | 2.848 87| 195 511 |17 476 | — 4552| 1.117| 2.053| 14.4| 19.6
521 |1648.43|—1453.6| 1.850| 2.841 51| 19.2 521 |165255| — 610.5| 1.100| 2.087 97| 195
531 |1638.59 | —1440.1| 1.826| 2.834 26| 19.1 531 |1639.05| — 743.4| 1.124| 2.122 6.8| 19.4
610 |1628.58 | —1431.3| 1.829| 2.826 48| 19.2 610 |1626.00| — 9288| 1.166| 2.156 82| 19.6
620 |1619.38| —1428.9| 1.860| 2.818 85| 19.4 620 |1614.88| —1120.2| 1.233| 2.189| 12.0| 19.9
630 |1611.85| —1434.1| 1.916| 2.808| 12.0| 19.6 630 |16 6.74| —1312.4| 1.324| 2.223| 159| 20.2
710 |16 657 | —14475| 1.992| 2.798| 15.1| 19.8 710 |16 2.03| —15 1.9| 1.433| 2.255| 19.2| 20.5
420103 2011 ERgs 6 1.2 120%7 1°5/31.917 157484 2005 QC119 6 1.2159°97 1°8/ 1.9 17
5 1 |17 5.25|—1658.2| 2.015| 2.888| 12.0| 21.0 5 1 |17 496| —2741.9]| 2.074| 2.940| 12.0| 22.0
511 |1657.92 | —1712.6| 1.959| 2.905 85| 20.9 511 |1657.86 | —27 45.1| 2.006 | 2.947 87| 218
521 |1648.77 | —17 28.3| 1.928 | 2.921 47| 207 521 |1648.82| —2740.6| 1.963| 2.952 51| 215
531 |1638.63 | —17 45.3| 1.925| 2.937 15| 205 531 |1638.66 | —2727.7| 1.947 | 2.958 20| 213
610 |1628.49 | —18 3.8| 1.951| 2.952 40| 207 610 |1628.46| —27 7.4| 1.950| 2.962 37| 215
620 |1619.31 | —1824.0| 2.004| 2.967 77| 20.9 620 |1619.21 | —26 42.0| 1.999 | 2.966 73| 217
630 |1611.86| —18 46.7 | 2.083| 2.981| 11.0| 21.2 630 |1611.76 | —26 15.2| 2.064 | 2.970 | 10.7| 21.9
710 |16 6.66 | —1912.6| 2.184| 2.995| 13.8| 21.4 710 |16 6.67| —2550.4| 2.152| 2972 | 136| 22.1
26296 1998 SM116 6 1.2 188°%5 1°0/31.818 411846 2012 DDg3 6 1.2183°98 1°1/31.917
5 1 |17 0.85| —2038.9| 2.220| 3.097| 10.9| 18.3 5 1 |17 5.13| —1951.7| 1.886| 2.763| 125]| 22.9
511 |1654.79 | —2012.1| 2.148| 3.096 77| 18.1 511 |1658.07| —19356| 1.816| 2.764| 89| 227
521 |16 47.08| —1942.3| 2.101| 3.095 42| 17.8 521 |1648.97 | —19017.1| 1.769| 2.764| 49| 225
531 |1638.45|—1910.9| 2.081| 3.094 1.0| 17.6 531 |1638.68| —1857.3| 1.750 | 2.763 1.2 222
610 |1629.76 | —18 40.1 | 2.090 | 3.093 36| 17.8 610 |1628.29| —1838.1| 1.759 | 2.762 42| 224
620 |1621.84|—1812.2| 2.127| 3.001 72| 18.0 620 |1618.84| —1821.6| 1.795| 2.760 83| 226
630 |1615.42| —1749.5| 2.189| 3.080 | 10.4| 18.2 630 |1611.23| —1810.3| 1.856| 2.757 | 12.0| 22.9
710 11610.98| —1733.7| 2.273| 3.086| 13.2| 18.4 710 |16 6.04| —18 59| 1.938| 2.753| 15.1| 23.1
384848 2012 SB11 6 1.2 280717 26/ 2.117 177096 2003 FPgo 6 1.2 67°33 1°5/31.6 18
5 1 |17 225|—2932.0]| 1.875| 2.747| 12.8| 21.0 5 1 |1658.97| —1936.2| 2.167| 3.048| 109]| 19.6
511 |1656.25| —2933.8| 1.798| 2.740 9.4| 208 511 |1653.45| —1856.9| 2.101| 3.051 77| 19.4
521 |1648.07 | —2925.8| 1.744| 2.732 58| 20.5 521 |1646.35| —1815.2| 2.060 | 3.054| 4.3| 19.2
531 |163857|—29 7.2| 1.716| 2.725 27| 203 531 |1638.38| —1733.2| 2.046 | 3.058 15| 19.0
610 |1628.89 | —2838.8| 1.715| 2.717 43| 20.4 610 |1630.41| —1653.6| 2.060 | 3.061 3.9 19.2
620 |1620.15|—28 3.7| 1.740| 2.710 8.0| 20.6 620 |1623.23| —1619.0| 2.101| 3.064| 7.3| 19.4
630 |1613.31|—2726.0| 1.789| 2.702| 11.7| 20.8 630 |1617.53| —1551.7| 2.167| 3.067| 10.5| 19.6
710 |16 9.00| —2650.3| 1.860| 2.695| 14.9| 21.0 710 |1613.77| —1533.1| 2.255| 3.070| 13.3| 19.8
20682 1999 VPx3 6 1.2 286746 0°8/ 1.118 274469 2008 SRg; 6 1.2226°84 3°5/31.217
5 1 |17 3.66| —1830.2| 1.817| 2.698| 12.7| 17.3 5 1 |17 1.07| —13416]| 1.839| 2.721| 125| 20.8
511 |1657.41 | —1856.8| 1.726| 2.676 92| 17.0 511 |1655.20 | —1317.8| 1.771| 2.719 9.1| 20.6
521 |1648.84| —19255| 1.659| 2.654 51| 16.7 521 |1647.41| —1257.3| 1.727| 2.717 56| 20.4
531 |1638.68| —1955.6| 1.619| 2.632 1.0| 16.4 531 | 163851 | —12423| 1.700 | 2.714 35| 20.3
610 |1628.03| —2026.4| 1.606| 2.610 42| 16.6 610 |1629.50 | —1234.8| 1.718| 2.712 55| 20.4
620 |1618.04| —2057.8| 1.619| 2.587 87| 16.8 620 |1621.34| —1236.3| 1.753| 2.709 9.0| 20.6
630 |16 9.79 | —2130.4| 1.658| 2.565| 12.8| 17.0 630 |1614.88| —1247.5| 1.811| 2.707 | 125| 20.8
710 |16 4.09|—22 53| 1.717| 2543 16.3| 17.2 710 |11610.68| —13 82| 1.800| 2.704| 155| 21.0




EPHEMERIDES

6 1.2 6 1.2
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
508670 2017hUM11 6 1.2210°93 0°9/ 1.518 20688 1999hVR62 6 1.2 273’86 0°8/ 1.5 18
m o ’ o m m o ’ o m
5 1 |17 3.63| —2429.2| 2.314| 3.182| 10.8| 21.9 5 1 |17 0.27| —2426.7| 2413 | 3.284| 103]| 17.9
511 |1656.87 | —2439.7 | 2.232| 3.175 78| 217 511 | 165451 | —24344| 2322| 3267| 7.4| 17.6
521 |1648.30| —24459| 2.176| 3.168 44| 215 521 |1647.04| —2438.1| 2.256| 3.249| 42| 17.4
531 |1638.62 | —24 47.1| 2.147| 3.160 1.0| 212 531 |163851| —24375| 2218 3.231 1.0 17.1
610 |1628.74 | —24 43.8| 2.147| 3.151 33| 21.4 610 |1629.72| —2433.0| 2.208| 3.212 32| 17.3
620 |1619.57 | —2437.2| 2.175| 3.142 69| 21.6 620 |1621.52| —24258| 2226 | 3.194| 6.7| 17.5
630 |1611.92|—2429.7| 2.230| 3.132| 10.2| 21.8 630 |1614.68| —2418.0| 2270 | 3.175| 9.9| 17.6
710 |16 6.36 | —2423.6| 2.307| 3.121| 13.0] 21.9 710 |16 9.77| —2411.8| 2.336| 3.157| 12.7| 17.8
358469 2007 NO» 6 1.2 29045 6°3/30.118 15949 Rhaeticus 6 1.2137°69 2°9/31.6 18
5 1 |17 1.78| —1126.2| 1.325| 2.220| 15.6]| 20.5 5 1 |17 579| —15 04| 1.630| 2511| 13.9]| 18.0
511 |1656.49 | —1020.9| 1.246| 2.197 | 11.8| 20.2 511 |1658.66 | —1452.6| 1.572| 2521 | 10.0| 17.7
521 |1648.48|— 9186 | 1.188| 2.175 8.0| 19.9 521 |1649.32| —1447.9| 1.538| 2530| 5.8 | 17.5
531 |1638.67 | — 8254 | 1.153| 2.152 6.3| 19.8 531 |1638.75| —1447.5| 1.530| 2.539 29| 17.3
610 |1628.39|— 747.1| 1.143| 2.130 8.8| 198 610 |1628.16 | —1452.8| 1.540| 2548 | 53| 17.5
620 |1619.05| — 7282 | 1.155| 2.107| 13.1| 20.0 620 |1618.70| —15 4.6 | 1.595| 2556 | 9.4 | 17.8
630 |1611.92| — 730.4| 1.188| 2.084| 175| 20.2 630 |1611.29 | —1523.7| 1.663| 2563 | 13.2| 18.0
710 |16 7.83| — 752.7| 1.237| 2.062| 21.4| 20.4 710 |16 6.52| —1550.1| 1.753| 2570 | 16.4| 18.2
140549 2001 TU1gs 6 1.2 135759 5°0/30.5 18 152548 5085 T-» 6 12181735 076/ 1.0 17
5 1 |1659.29| — 719.0| 2.264| 3.132| 11.0| 19.7 5 1 |17 321| —2217.3] 2.056| 2931 | 11.7| 21.0
511 |1653.58 | — 651.1| 2.203| 3.137 84| 19.6 511 |1656.57 | —2144.4| 1.984| 2932| 83| 208
521 |1646.40 | — 630.6| 2.167 | 3.142 6.0| 19.4 521 |1648.11| —21 6.6 | 1.938| 2932| 45| 20.6
531 |1638.41|— 619.8| 2.158| 3.146 50| 19.4 531 |1638.62| —2025.4| 1.919| 2932| 0.7| 20.3
610 |1630.40 | — 620.4| 2.176| 3.151 6.2| 195 610 |1629.09 | —1943.4| 1.928 | 2.932 3.7| 205
620 |1623.10| — 632.9| 2.221| 3.155 86| 19.6 620 |1620.46| —19 3.6 | 1.966| 2.931 76| 207
630 |1617.14| — 656.9| 2290 | 3.160| 11.2| 19.8 630 |161352| —1829.4| 2.028| 2929 | 11.1| 21.0
710 1161299 | — 731.0| 2.379| 3.164| 13.5| 20.0 710 |16 879 —18 2.9| 2.112| 2927 | 141| 21.2
245111 2004 PMgg 6 1.2 273°77 2°3/31.518 433487 2013 WF1» 6 1.2239°%1 3°5/31.118
5 1 |1659.28| —1438.1| 2.329| 3.206| 10.4| 20.0 5 1 |17 1.64| —1330.7| 1.952| 2.831| 12.0| 21.1
511 |1653.70 | —14 35.7 | 2.250| 3.196 75| 198 511 |1655.60 | —13 25| 1.874| 2.820| 8.8| 20.9
521 |16 46.55| —14 36.0| 2.195| 3.186 45| 19.6 521 |1647.66| —1237.0| 1.821| 2.809| 55| 20.7
531 |1638.44 | —1440.0| 2.169| 3.177 24| 195 531 | 163858 | —1216.5| 1.794| 2.798 35| 205
610 |1630.16 | —14 485 | 2.170| 3.167 42| 19.6 610 |1629.30| —12 35| 1.794| 2.787| 55| 20.6
620 |1622.49|—15 22| 2.199| 3.157 73| 19.7 620 |1620.78| —1159.4| 1.821| 2.775| 8.9 | 20.8
630 |1616.14| —1521.6| 2.253| 3.148| 10.4| 19.9 630 |1613.87| —12 55| 1.872| 2.763| 12.4| 21.0
710 |1611.61| —1546.7| 2.329| 3.138| 13.1| 20.1 710 |16 9.14| —1221.7| 1.944| 2.750| 15.4| 21.2
173994 2001 XS200 6 1.2 173’87 178/ 2.218 237514 2000 SO> 6 1.2256°98 173/31.9 18
5 1 |17 1.18| —29448]| 2.500| 3.360| 10.4| 20.5 5 1 |17 435| —1740.4| 2.056| 2.930| 11.7| 20.6
511 |1654.93 | —2922.7| 2.426| 3.362 76| 20.3 511 |1657.66 | —1755.2| 1.963| 2.910| 85| 20.4
521 |16 47.13| —2851.8| 2.376| 3.363 45| 20.1 521 |1648.89| —1811.5| 1.805| 2.889 | 4.7| 20.1
531 |1638.49 | —2812.3| 2.355| 3.364 19| 199 531 |1638.74| —1829.2| 1.855| 2.867 1.3] 19.8
610 |1629.85| —2726.2| 2.363| 3.365 32| 20.0 610 |1628.18| —1848.4| 1.843| 2.845| 4.0| 20.0
620 |1622.00| —2636.3| 2.398| 3.366 6.3| 20.2 620 |1618.23| —19 9.3| 1.850| 2.823| 8.1 | 20.2
630 |1615.61 | —2546.2| 2.461| 3.366 92| 20.4 630 |16 9.86| —1033.0| 1.900| 2.800 | 11.8| 20.3
710 |1611.14| —2459.3| 2547 | 3.366| 11.8| 20.6 710 |16 3.75| —20 0.2 1.963| 2.776 | 15.0| 20.5
41171 1999 VJire 6 1.2 32694 6°3/29.318 23406 Kozlov 6 1.2268°49 0°3/ 1.4 18
5 1 |1657.69| —1133.3| 1.466| 2.362| 14.2| 18.0 5 1 |17 456| —23435]| 1.692| 2572| 135]| 18.4
511 |1653.21|—10 4.2| 1.395| 2.346| 10.8| 17.8 511 |1658.22| —23336| 1.600| 2549 | 9.8| 18.1
521 |1646.51 | — 836.9| 1.345| 2.330 75| 175 521 |1649.35| —2317.6| 1.531| 2526| 55| 17.8
531 |1638.44|— 7183| 1.321| 2.316 6.4| 17.4 531 |1638.80| —22555| 1.488| 2502| 0.7 17.4
610 |1630.17| — 615.0| 1.320| 2.301 86| 17.5 610 |1627.79| —2228.6| 1.472| 2.478| 43| 17.6
620 |1622.83|— 531.6| 1.343| 2.288| 12.2| 17.7 620 |1617.61| —21599| 1.483| 2.453| 9.1 | 17.8
630 |1617.41|— 5105| 1.387| 2.275| 16.0| 17.9 630 |16 9.42| —21335| 1.517| 2.427| 135| 18.0
710 1161456 | — 510.8| 1.448| 2.264| 19.3| 18.1 710 |16 4.03| —2113.2| 1571| 2.401| 17.4| 18.2
120641 1996 PH, 6 1.2 234739 1°3/ 1.718 122375 2000 QO¢4 6 1.2327°32 578/31.418
5 1 |17 3.83|—2629.9| 2.216| 3.082| 11.3| 20.8 5 1 |17 0.12| —1056.9| 1.092| 1.997 | 17.2| 18.8
511 |1657.14 | —2625.7 | 2.127 | 3.068 82| 205 511 |1655.69 | —1042.1| 1.023| 1.980| 12.9| 18.5
521 |1648.50| —26 14.6 | 2.062| 3.053 47| 203 521 |1648.21|—1037.7| 0.973| 1.964| 85| 18.2
531 |1638.67 | —2556.4| 2.025| 3.037 1.4| 200 531 |1638.68| —1047.5| 0.944| 1.948| 58| 18.0
610 |1628.59 | —2531.8| 2.017| 3.021 35| 20.2 610 |1628.64| —1114.0| 0.937| 1.934| 83| 18.1
620 |1619.25| —25 3.3| 2.037| 3.004| 7.2| 20.4 620 |1619.71| —1157.4| 0.952| 1.921| 13.1| 18.3
630 |1611.51 | —2434.1| 2.082| 2.986| 10.7| 20.5 630 |1613.32| —1256.1| 0.987 | 1.908| 18.0| 18.5
710 |16 5.99|—24 75| 2.150| 2.968| 13.7| 20.7 710 1161039 —14 7.1| 1.037| 1.897| 22.3| 18.7
509864 2009 AO- 6 1.2 261757 2°8/31.518 502987 2015 FG7s 6 1.2 86°97 2°8/ 2.0 17
5 1 |17 256|—1338.0| 2.200| 3.072| 11.1| 21.6 5 1 |17 4.83| —29 7.3| 1.921| 2.788| 12.7| 21.7
511 |1656.23 | —1333.5| 2.106 | 3.049 82| 21.4 511 |1657.88| —2934.1| 1.867| 2.806| 9.3| 21.5
521 |1648.03| —1332.4| 2.036| 3.025 50| 21.2 521 |1648.86| —29525| 1.837| 2.823| 57| 21.3
531 |1638.62 | —1336.0| 1.994| 3.001 28| 21.0 531 |1638.72| —30 0.6 | 1.833| 2.840 29| 21.2
610 |1628.86| —1345.1| 1.980| 2.976 47| 21.1 610 |162858| —29586| 1.857| 2.857| 4.3| 21.3
620 |1619.66 | —14 0.7 | 1.995| 2.950 82| 21.2 620 |1619.53| —29485| 1.907| 2.874| 7.7| 215
630 |1611.87 | —1423.3| 2.034| 2.924| 11.6| 21.4 630 |1612.44| —2933.8| 1.982| 2.890| 11.0| 21.8
710 |16 6.10| —1452.9| 2.095| 2.897| 146| 21.5 710 |16 7.84| —2918.4| 2.079| 2906 | 13.8| 22.0
320505 2007 XEx 6 1.2 167789 0°7/ 1.517 72613 2001 FKoo 6 1.2 3730 1°4/1.718
5 1 |17 5.66| —2457.3| 1.847| 2.721| 12.9| 22.4 5 1 |17 1.21| —26342| 1.704| 2586 | 13.3| 18.7
511 |165851 | —2446.9| 1.779| 2.725 92| 221 511 |1655.55| —2625.0| 1.637| 2586| 9.6| 18.5
521 |1649.23 | —2429.9| 1.736| 2.729 51| 21.9 521 |1647.71| —26 7.6| 1.592| 2586| 55| 18.2
531 |1638.74| —24 6.4| 1.719| 2.732 1.0| 21.6 531 | 163859 | —25422| 1.574| 2.586 1.6| 18.0
610 |1628.20 | —2338.0| 1.730| 2.735 3.8| 21.8 610 |1629.40| —2510.6| 1.581| 2587 | 4.0| 18.1
620 |1618.71|—23 7.8| 1.768| 2.737 8.0| 221 620 |1621.24| —2436.2| 1.615| 2588 | 82| 18.4
630 |1611.18| —2239.5| 1.831| 2.738| 11.8| 22.3 630 |1615.07| —24 3.0| 1.672| 2589 | 12.1| 18.6
710 |16 6.20| —2216.3| 1.916| 2.739| 15.0| 225 710 |1611.47| —23347| 1.750| 2590 | 15.4| 18.38




EPHEMERIDES

6 1.3
2020 ‘ 2000 ‘ 62000 ‘ A ‘ r 3 ‘ v 6 1.3
179495 20 2020 | oo | a0 |
02 CTes , , 613 110°48 075/ 1418 43718 - ° i A ‘ v
5 1 |17 091 |—22487| 2 m 7 2012 VXo7 6 1.3 256772 377
211 |165490| —53 08 2.298 3.172 10_7 20.0 5 1 h m o : . 377/30.9 18
551 | 164721 | —53 223 228 | 3.174| 7.6| 19.8 211 17 0.88| —1141.0| 2.243| 3.115 m
23 |18%5 TRIUe 2k 1| 07| B3| id 65495 | —11163| 2154 | 3090 0| 3
62977 | —23439| 2. : 7] 193] 531 33| —1055.3| 2,091 | 3.076| 5. '
610 \1629.77| —23439) 2.177| 3181 32| 1951 6 16 38.63 | —10 40.1 | 2.055 | 3.0 531 209
620 |162171| 23510/ 2216| 31s4| &7 19. 10 | 1629.68 | —1032.8 | 2.0 22 ) 201
: 7.4 2.280 : 7] 620 |[1621 — .047 | 3.035| 5.4
710 |16 1048 | — 3.186 98 1 .32 10346 | 2 20.8
177362 2004 BZ 8| 25250 3300 | 3188l 128 01| %30 |10'e3s| ZiYe3 5700 | 3901 | 135 | 211
B R B 014l Ton| sy gl T ol ke g221 11 w7 274 | 2969 43| 513
511 |1655.01 | —19 58.2 34| 2137| 159| 200| 5 3 6 1320570 0°8/31 '
511 |165501| —1958.2| 1180 2140 | 11.3 20.0| 5.1 |165922| —1956.4 | 2.655 3.528 | e
221 | 1048.05) —1938.0| 1.4r| 21451 92 Bal 231 18533118438 2052 3258 24| 224
231 | 103868 —1920-2| la3r) 21301 12 B 23 |1e4ed| Z13 3] 278 | 3321 8T} 222
. . _ : -520 3.7
610 11629201 —19 22| Hi3L| 21381 22| 134 ¢ 31 | 163851 | —19147 | 2503 | 351 22.0
6350 |16154a| _18 42 5| 1.188| 2162 | 103| 197| 6 10 | 163052 | —19 02| 2.50 516 09| 218
: . : . 20 |1623.13| — .509 | 3.511 31
630 101584 = 0| 1.246| 2.170| 14.9 13| —1847.4 21.9
oa3y 2000 Ler | TIBATS L3 T8 earm 200 ©35 |161695| —18382 seea| 3208 $3| %3
8397 2000 UCs ., 6 11_3 210°07 1°3/31.8 17 Lonons 20061 13043 “18333| 3081 3396 115l 338
5 1|17 474) —1955.4| 1.783| 2.663| 12.9| 204| 5 o 6 1.3238°21 2°3/31 '
551 |164903| —19 7.3 1.708| 2.658| 93| 202 2 1% 17 3.06| —1554.3| 2117 | 2.991 | /31.6 18
_ : . - : 991 | 11.4
521 |104903| —10 7.3| Los7| 20692| 51| 199f 52 16 56.60 | —1543.6 | 2.031 | 2.97 202
231 |1038.78| —1840.2) 106321 2.045) 14 107 1 102956 | Z12343| 1983 | 5063 | 48| 109
620 |1618.86| —17 51'2 1.635| 2.637 | 44| 199 g 31 |1638.74 | —1527.2| 1.935| 2. oLl %8| 131
020 | 161886 | —1751.4| 1604 | 2620\ 87| 20 10 | 162895 | —15241| 19 95| 23| 195
: 50| 1.718 : 1 620 |1619 _ .930 | 2.928 45
710 |16 622 —1726.9 2620 | 12.7| 20.3 82| —1526.1 | 1.952 151
: 9l 1.792| 2611 630 |1612:22 | —1 : 2011| 81| 1938
21869 1999 TEz0s 16.0| 205 710 5344 1999 2.893 ;
6 13 26 0o° 16 6.74 | —1549.7| 2 ' 116 200
5 1 |17 1.94]|—20 1 °06 0%/ 1.118 36627 2000 068 | 28741 14.6 | 20.2
51 |17 194| 20 170 1700 ‘2587 [ 131 182 5 QM 65 6 1.3166%48 0°4/ 1 '
231 | 102608 | =30 203 | 1990| >360| 51 182 2.1 |1s333| 254328 222 Py Tevhe
531 |16 38.67 | —20 28. 1.590 | 2.586 5.1 17.7 52 16 56.50 | —24 16.0 | 2.154 3-094 1l 19.8
231 |1o386r) —20283) 15731 2586, 08 14 : 1 |164813| —2355.9| 211 0991 80 19.6
620 |1029.62| —2043.3) 106171 2587 85| 1 ' 10 162926 | —23 22| 2.1 1064 071 19.1
: 51| 1.676 : 79| 620 |1620 _ 105 | 3.110| 3.3
710 |16 95871 —21 9 2588 | 124 18.1 001 233328 23t 105
: 71 1.755| 2.589 : 630 |1613.66 | —2 45| 3.112| 6.9| 195
62175 2000 SZ3s s 157] 183| 710 |16 2,501 2211 3113 :
27| = . 10.2
211 |1659509 | —16 33,0 * 1a0r]| 5306 91/43(:%-4 17 | 239553 2008 SLL?s 220 6 21'23933703'115 5 130, 155
09| —16230| 1422| 2. Q| 197 5 1 |17 3 237.89 35130917
251 |1e33e3| 12509 1 2378 | 102| 194] 511 0.72 | —1336.3 | 2.003 | 2.88
_ ol 1 . - : 882 | 11.8
521 |1647.03| —1550.9| 1366\ 2301 59| 191] 52 1654901 —13 23| 1928 2.87 505
230 183631 Z1a 56.1 1.334| 2.343| 29| 189 1 |1647.30| —1230.8| 1.878| 2.8 41 86| 202
610 |162031| —1ad63| 1327| 237 | 87 189 531 163863 | —12 42 18181 28071 54| 200
630 |1614.47 | —14 36'1 1.344| 2310| 102| 192| 6 10 (162981 | —11450| 18 8581 351 19.9
. . . . 20 |16 21 — .8568 | 2.850 54 5
630 |161847) Z1438.3| 1.383] 2298 85| 158 75| —11350| 1.888 0.0
- 1.441| 2279 - 630 |1615.24 | —11 : 2.841| 87| 201
259038 2002 TK.s 183 196 710 355 | 1.043 | 2.833 :
0 6 13 270%5  1° 16 10.84 | —11 26,5 | 2 : 12.01 20.3
5 1 |17 2.69 | —20 46 “65 1°2/31.918 306732 2000 0181 2.823| 1491 205
5 1|17 2601 —2046.7| 1.584| 2472| 138] 200| 5 WB1s6 6 131004 0%/ 1 '
231 |1eae8 | 10473 1584 23221 1381 202 2.1 |17 0011 Z13430) 2398 ‘3381 | / L118
; ST : - - 381 99
521 |lod862| —1947.7| 1438 | 2434| 55| 203/ 52 16 54.44 | —1952.9| 2.433 | 3.37 507
231 |1038.70) —1913.0| 1.401| 2411 13 199 I | 104696 | —20 11| 2383 | 3377| 8| 204
610 1162833 —18382) 1.381] 2395 &8 BRI 238 11863859 =35 81 23 310 38 203
: . . . 10 |16 30.00 | — 362 | 3.375| 0.7
620 161921\ —18 691 Laoe| 23151 98| 203 © 091 —2016.1 | 2.369 202
: : . : 20 | 162221 | — : 3372 31| 2
630 |ielgl) —irazr) 1a4d) 2355 141y 200 21| —20240| 2.404 04
: . 1.501| 2.335 . 630 |1615.62| —2 . 3.370 64| 206
138061 2000 DE3o 17.9] 208| 710 0336 2460 3.367 :
6 13 17899  4° 161082 | —2025.9| 2 ‘ 34| 208
5 1 |17 2.90| —1132 -25  472/30.7 17 122835 2000 5511 33641 1201 21.0
5.1 |17 290 —11325) 2063 | 2935 i18| 210| 5 01 6 1.3237%7 0%/ 1
21 165630\ —1052.9 ) 1.996) 29371 87 210 5.1 |17 3101 —2356.2] 2.010 ' °5/ 1.4 18
: : _ 11 |iseie| = . 2804 | 11.9| 2
221 | 1047.97 | “1017.21 1958 29391 57| 27| 32 75| —23547) 1.936)| 2.8 38
531 |lo38.68| — 94831 1941| 29030| 42| 200 I |1o4g58 | 33464 | 178 | 2875 | 48| 203
020 6%l = 9aes| 19| 29| 29 2081 23% |1638i6| —333rd 1.8 812\ 48| 203
. : : 10 | 162890 | — 847 | 2860 0.8
020 |1020.80| — 919.7| 1.005| 2.939| 89| 208 © 90 | —2321.8 | 1.844 19.9
. . . 20 |1619.84 | — : 2.849 36| 2
630 |101385 ) — 9225 2.000] 2.938) 12901 21.0 84| —23 26| 1.868 0.1
. 3| 5982 | 5338 o] 630 |1612147| —2 : 2836 | 7.7| 204
334871 2003 UD104 1461 21.2( 710 2482| 1337 381 :
6 13 24200  5° 16 7.41| —22355] 1 : 11.31 206
5 1 |17 6.36| —35 9.2 00 5°2/ 2418 |117212 200 087 | 28111 14.5] 20.8
5.1 |17 636]-35 921 2113| 2060] 125] 207| 5 4 REaus 6 13265940 4°%/2C
521 | 164901 | —36 44 2.031| 2950| 98| 205| 5 1 |1657.66| —10 7.5| 2.399 | /29.6 18
. : : : 11 |16 52145 | — 3272| 103]| 1
531 |1638.92 | —37 12 5| 1.972| 2940| 7.0| 203]| 52 a2 8583 2327| 3.2 o3
610 |16 27.53 | —37 23'4 1.039 | 2:029| 53| 202 1 1164585 — 7523 ) 2281 3'266 781 194
620 |1616.94 | —37 20'9 1034 | 2919| &o| 203| ¢ 31 1163846 — 6531 22 2591 231 192
: 2L : 31| 1638.40) — 63| 3252| 47
620 |161694| —3720.1| 1.956| 2.908| 86| 204| © 01| —6 42| 2272 19.1
7 10 16 221 | —36 422 2.002 2.896 11.5 20.5 19 5 28.0 2.308 9.2
_ O Soes| S 5| 630 |161861| — 32301 86| 194
507607 2013 CQss 1431 20.7| 710 2598| 3258 3332 :
6 13 142°33 0° 161471 | — 4573 2 11.1| 19.5
5 1 |1659.32 | —2045.1 .33 076/31.917 172779 200 449 | 3.225| 1341 197
5.1 [165932| —2045.11 29401 3800 87/ 230| 5 4 ETes 6 1.3185%4 2°3/31 '
551 |16 2624 | —20 7-% 2876 | 3820 62| 220| 5 1 |17 1.42|—14309| 2107 | ’3/31.7 18
221 | 1040281 220 L8| 2838| 381 33| 227 22 33| —1439.1| 2.037| 2.98 o3
610 |1630.73 | —192 9| 2829| 3842| 07| 225 5 1 |1647.50| —14 507 | 1.992 2'933 82| 131
619 |1039.713| ~19262) 2.843| 38521 238 22, 31 | 163865| —15 63| 19 83| 481 195
: 7.0| 2.899 : 7 610 |1629 _ 974 | 2983 | 24
630 |16 17.61| — 3.861 | 5.6 .67 | —1526.4 19.3
630 |16176l| —185L1) 2975 3870 8.1 2291 620 | 162143 —15511 1084 29831 43| 194
18 39.5 | 3.07 1 630 |16 _ . 2.983 7
51 3.8791 10.3 23.2 710 |16 %389 16 20.6 | 2.085| 2.982 11'(7) 19.7
00| —1654.8| 2160 | 2982 | 138 %g 8
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EPHEMERIDES

6 1.3 6 1.3
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
496107 6 1.3272°77 2°7/31.318 355571 2OO8hCA76 6 1.3 139733 6°1/ 3.6 18
’ o m o ’ o m
5 1 4| 1.720| 2.606| 13.0 5 1 |17 525| —41315]| 2522 3.339| 11.7| 20.9
511 5| 1.641| 2593| 0.4 511 |1658.20| —4210.5| 2.454| 3345| 95| 20.8
521 8| 1586| 2.579| 5.5 521 |1649.15| —42353| 2409 | 3351| 75| 20.7
531 8| 1.556 | 2.566 2.7 531 |1638.91| —42430| 2390 | 3357 | 6.2| 20.6
610 5| 1554 | 2552| 5.3 610 |162855| —4233.1| 2.398| 3.362| 6.4| 20.6
6 20 9| 1576| 2539| 9.4 620 |1619.09| —42 7.6 | 2.432| 3367| 8.0| 20.7
6 30 4| 1.623| 2.525| 13.3 630 |1611.41| —4130.3| 2.491| 3.372| 10.0| 20.9
710 0l 1.689| 2511| 16.7 710 |16 6.09| —4046.4| 2573 | 3377 | 12.1| 21.0
32138 1.3 291730 375/30. 129035 2004 US> 6 1.3254728 479/30.9 18
51 47| 1.624| 2514 13.4 5 1 |17 136| — 948.1| 1.819| 2.697| 12.8| 19.9
511 2.8| 1.542| 2.495| 038 511 |165550| — 9251 | 1.750| 2.692| 9.6| 19.7
521 8.1| 1.483| 2.476| 5.9 521 |1647.71|— 9 9.0| 1.703| 2.686| 6.5| 19.5
531 48| 1.450| 2.458 3.5 531 |163876| — 9 24| 1.683| 2681| 49| 19.4
610 77| 1.443| 2439 6.1 610 |1629.64| —9 72| 1.680| 2.675| 6.5| 19.5
6 20 1.3| 1.461| 2.420| 10.3 620 |1621.34| —9243| 1.720| 2669 | 9.8| 19.6
6 30 92| 1.502| 2.401| 14.4 630 |1614.73| — 9533 | 1.775| 2.663| 13.1| 19.8
710 271 1562| 2.383| 17.9 710 |1610.38| —1032.9| 1.850| 2.657 | 16.0| 20.0
504690 1.3 90722 175/31. 291097 2005 YWi36 1.3 265722 3°0/ 2.1 17
5 1 5| 2.175] 3.054| 11.0 5 1 |17 6.79| —2920.3| 1.448| 2.326| 155]| 20.9
511 9| 2.118| 3.067| 7.8 511 |17 0.30| —2925.7| 1.363| 2.308| 11.5| 20.6
521 0| 2.085| 3.079| 4.3 521 |1650.74| —2919.3| 1.300| 2289 | 7.1| 20.3
531 1| 2.080| 3.092 15 531 |1639.13| —2858.8| 1.261| 2.270| 3.2| 20.0
610 5| 2.103| 3.104| 3.8 610 |1627.00| —2824.6| 1.247| 2.250| 5.3| 20.1
6 20 7| 2.153| 3.116| 7.2 620 |1615.97 | —2740.6| 1.258| 2.230| 10.1| 20.3
6 30 9| 2228| 3.129| 10.3 630 |16 7.46| —2653.1| 1.202| 2.210| 149| 20.5
710 9| 2326| 3.141| 129 710 |16 2.34| —26 88| 1.345| 2.189| 19.0| 20.7
261077 1.3 241°75 1°4/31. 90283 2003 DH2» 1.3 94°37 7°9/30.218
5 1 6| 2564| 3.439| 9.7 5 1 |17 146| — 257.9| 1.701| 2569 | 14.1| 19.3
511 9| 2481| 3.428| 6.9 511 |165551| — 214.8| 1.640| 2575| 11.2| 19.1
521 9| 2.423| 3.417 3.8 521 |1647.65| — 1451 | 1.618| 2581 | 88| 19.0
531 2| 2.394| 3.405 1.4 531 |1638.74| — 132.8| 1.613| 2587 | 7.9| 19.0
610 0| 2394| 3.394| 35 610 |1629.82| — 1404 | 1.632| 2593| 9.1 | 19.0
6 20 6| 2422| 3.382| 6.7 620 |1621.86| — 2 7.6| 1.675| 2599 | 11.6| 19.2
6 30 2| 2.476| 3370 9.6 630 |1615.68| — 2524 | 1.740| 2.605| 14.4| 19.4
710 2| 2552| 3.357| 122 710 1161180 — 351.5| 1.825| 2611 | 17.0| 19.6
314029 1.3 23910 071/ 1. 130897 2000 VS3o 1.3 242290 0°9/ 1.1 18
5 1 8| 1.630| 2.511]| 13.9 5 1 |17 5.83| —1926.3| 1.710| 2590 | 13.4| 20.1
511 6| 1.550| 2.499| 10.0 511 |1659.06 | —19345| 1.626| 2576 | 9.7| 19.8
521 5| 1.493| 2.488| 55 521 |1649.84| —19423| 1567 | 2561 | 53| 19.6
531 9| 1.462| 2.475| 0.7 531 |1639.02| —1949.5| 1.533| 2.546 1.0| 192
610 1| 1.457| 2.462| 43 610 |1627.81| —1056.6 | 1.527| 2531 | 4.4 | 19.4
6 20 9| 1.479| 2.449| 9.1 620 |1617.43| —20 46| 1.547| 2515| 9.0| 19.7
6 30 5| 1.524| 2.435| 135 630 |16 9.02| —20155| 1.592 | 2.498| 13.3| 19.9
710 71 1590 | 2.421| 17.2 710 |16 3.32| —2031.0| 1.657| 2.481| 16.9| 20.1
258992 1.3 266°81 2%/ 1. 305612 2008 YYie0 1.3 127°26 3°4/ 2.1 17
5 1 7| 1.725] 2.598]| 13.6 5 1 |17 8.68| —29359| 1.545| 2.416| 150]| 21.3
511 7| 1.636| 2.579| 10.1 511 |17 1.15| —30 5.0| 1.486| 2427 | 11.1| 21.1
521 7| 1570| 2559| 6.1 521 |1650.93| —3023.7| 1.450| 2.437| 6.9| 20.9
531 5| 1.529 | 2.539 2.7 531 |1639.13| —3029.1| 1.439| 2.446| 3.6| 20.7
610 7| 1515| 2518| 4.7 610 |1627.26| —3021.1| 1.455| 2.456| 5.2| 20.8
6 20 4| 1527 | 2.497| 8.9 620 |1616.75| —30 2.6 | 1.496| 2.465| 9.2| 21.0
6 30 8| 1.563| 2.475| 13.1 630 |16 8.74| —2938.7| 1.561| 2.473| 13.1| 21.3
710 71 1.620| 2.454| 16.8 710 |16 3.87| —290146| 1.646| 2.481| 165| 21.5
124492 1.3 157750 1%6/31. 431865 2008 SU1o1 1.3 66742 1°3/31.8 17
5 1 0| 1.939] 2.818]| 12.1 5 1 |17 1.23| —20125]| 1.774| 2.660| 12.7| 21.0
511 5| 1.874| 2.823| 8.6 511 |1655.41| —19436| 1.712| 2.664| 9.0| 20.8
521 3| 1.834| 2.828| 4.8 521 |1647.63| —1011.8| 1.673| 2.668| 5.0| 20.6
531 2| 1.821| 2.832 1.6 531 |1638.74| —1839.1| 1.660 | 2.673 1.4| 203
610 1| 1.835| 2.837| 4.2 610 |1629.84| —18 8.1 | 1.674| 2.677| 43| 20.5
6 20 5| 1.877| 2.840| 8.0 620 |1621.91| —17415| 1.714| 2.682| 83| 20.8
6 30 4| 1.943| 2.843| 115 630 |1615.81| —1722.0| 1.779| 2.686| 12.0| 21.0
710 2| 2.031| 2.846| 145 710 1161206 | —1711.2| 1.864| 2.691| 152| 21.2
506702 1.3 149°79 0°1/ 1. 90873 1996 TE s 1.3308°49 1°4/ 1.7 17
5 1 74| 2.656| 3.526| 9.5 5 1 |17 226| —2546.0| 1.580| 2.475| 14.0| 20.4
511 59| 2.588| 3.533| 6.8 511 |1656.61 | —2547.4| 1.515| 2.465| 10.1| 20.1
521 0.5| 2.547 | 3.540 3.7 521 | 164851 | —25416| 1.462| 2456| 5.8 | 19.8
531 2.0| 2533| 3547| 0.4 531 |1638.87| —2528.0| 1.435| 2.447 1.6| 195
610 2.2| 2.549| 3.553 2.9 610 |1628.98| —25 7.7 | 1.433| 2439| 43| 197
6 20 3.0| 2.594| 3559 | 6.0 620 |1620.10 | —2443.7| 1.457| 2.430| 8.9 | 19.9
6 30 6.6 | 2.665| 3.565| 8.8 630 |1613.33| —2419.8| 1.503| 2.422| 13.1| 20.2
710 48| 2759 | 3570 11.2 710 |16 9.37| —24 0.0| 1.570| 2.414| 16.7| 20.4
488766 1.3 275725 6°8/ 2. 312502 2009 BP1s1 1.3 110731 5°2/30.9 17
5 1 1.049 | 2.787| 13.8 5 1 |17 4.10| —1119.2| 1.512| 2.396| 14.6]| 20.9
511 1.853 | 2.762| 11.2 511 |1657.54| —1035.7| 1.461| 2.408| 10.8| 20.7
521 1.779 | 2.736| 8.5 521 |1648.80| — 9583 | 1.433| 2419| 7.1| 205
531 1.730 | 2.710| 6.9 531 |1638.89| — 9309 1.431| 2430| 52| 20.4
610 1.707 | 2.683| 7.5 610 |1629.04| — 916.3| 1.454| 2.441| 7.1| 20.6
6 20 1.710| 2.656| 9.9 620 |1620.38| — 916.2| 1.501| 2.452| 10.7| 20.8
6 30 1.736 | 2.629 | 13.1 630 |1613.82| — 930.4| 1.571| 2.462| 143| 21.0
710 1.783| 2.601| 16.1 710 |16 9.87| —9575]| 1.660| 2.472| 17.4| 21.3
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EPHEMERIDES

6 1.3 6 1.3
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘ |4
334807 2OO3hSK293 6 1.3226°48 2°8/ 2318 263523 2008 ET1s3 6 1.3 346°22 1°2/ 1.118
m o ’ m h m o ’ o m
5 1 |17 3.12| —3018.8| 1.970| 2.837 12.5 20.6 5 1 |17 054| —17345]| 2.082| 2962| 11.3| 19.7
511 |1656.84| —3021.5| 1.806| 2.834| 9.3| 20.4 511 |1654.83| —1752.8| 2.010| 2960 | 81| 19.4
521 |1648.47| —3014.1| 1.845| 2.830 57| 20.1 521 |1647.34| —1812.8| 1.963| 2957 | 45| 19.2
531 |1638.86| —2955.8| 1.820| 2.827 29| 20.0 531 |1638.78| —1834.2| 1.942| 2.955 1.3] 19.0
610 |1629.12| —2927.4| 1.822| 2.824| 42| 20.0 610 |1630.05| —1857.1| 1.950 | 2.953 3.7| 19.2
620 |1620.32| —2851.8| 1.852| 2.820 77| 20.2 620 |1622.03|—1921.8| 1.984| 2.951 74| 19.4
630 |1613.38| —2813.2| 1.906| 2.816| 11.2| 20.4 630 | 161553 | —1048.6| 2.044| 2950 | 10.8| 19.6
710 |16 8.88| —2736.1| 1.981| 2.812| 14.2| 20.6 710 |1611.10| —2018.3| 2.126| 2.949| 13.7| 19.8
43482 2001 BW3» 6 1.3 223°52 3°1/31.218 314054 2005 AJzs 6 1.3 75%°48 076/ 1.2 17
5 1 |17 4.20| —1447.0| 1.946| 2.822| 12.2| 19.5 5 1 |17 5.10| —2144.4| 1.363| 2.254| 15.4| 21.3
511 |1657.52 | —1417.3| 1.866| 2.811 89| 193 511 |165853| —2128.9| 1.315| 2.269| 10.9| 21.1
521 |1648.83|—1349.0| 1.809| 2.799 54| 19.1 521 |1649.45| —21 9.2| 1.288| 2.284| 5.9| 20.8
531 |1638.91|—1324.2| 1.780| 2.786 31| 18.9 531 |1639.02| —2046.5| 1.286| 2299 | 0.9| 20.5
610 |1628.77|—13 53| 1.778| 2.773 53| 19.0 610 |1628.71| —2023.3| 1.300| 2.314| 47| 20.8
620 |1619.41| —1254.4| 1.804| 2.759 89| 19.2 620 |1619.80| —20 2.7 | 1.357| 2329 | 95| 21.1
630 |1611.72| —1253.0| 1.854| 2.744| 125| 19.4 630 |1613.33| —1048.1| 1.427| 2.344| 13.8| 21.4
710 |16 6.32|—13 1.7| 1.925| 2.728| 156| 19.6 710 |16 9.83| —19415]| 1.517| 2359 | 17.3| 21.7
425935 2011 GLg1 6 1.3 22710 3°4/31.717 184270 2004 XUa1 6 13127780 278/31.6 18
5 1 |17 2.05|—1316.0| 1577 | 2.465| 13.9] 20.1 5 1 |17 5.78| —1814.9| 1.147| 2.047| 17.0| 20.0
511 |1656.20 | —1319.6 | 1.517| 2.467| 10.1| 19.9 511 |1659.47 | —1737.2| 1.091| 2.049 | 12.3| 19.7
521 |1648.16 | —1329.0| 1.479| 2.470 6.1| 19.7 521 |1650.17| —1657.9| 1.056| 2.052| 6.9| 19.4
531 |1638.83| —1345.3| 1.466| 2.474 34| 195 531 |1639.12| —1620.2| 1.043| 2.055 29| 19.2
610 |1629.38| —14 9.1 | 1.479| 2.477 56| 19.7 610 |1628.00| —1548.4| 1.055| 2.057| 6.3| 19.4
620 |1620.94 | —14 40.4| 1.518| 2.481 95| 19.9 620 |1618.37| —1526.4| 1.080| 2.059 | 11.6| 19.7
630 |1614.46 | —1518.8| 1.579| 2.486| 13.3| 20.1 630 |1611.49| —1517.1| 1.145| 2.061| 16.4| 19.9
710 1161054 | —16 35| 1.661| 2.490| 16.6| 20.4 710 |16 8.01| —1521.5| 1.217| 2.063| 20.5| 20.2
11858 1988 RC11 6 1.3 183%47 0°7/ 1.018 168812 2000 SA1g9 6 1.3340°63 4°2/31.017
5 1 |1659.31| —2014.9| 2.782| 3.653 9.1| 19.0 5 1 |1659.40| —16 40.6 | 1.101| 2.011| 16.7| 19.1
511 |1653.54 | —20 4.0| 2.708| 3.653 65| 18.9 511 |1655.07| —1543.3| 1.040| 2.002| 12.2| 18.8
521 |16 46.46 | —1951.5| 2.659| 3.653 35| 18.7 521 |1647.86| —14449| 0.998 | 1.994| 7.3| 185
531 |1638.63| —1938.0| 2.640 | 3.653 0.8| 18.4 531 |1638.87| —1350.6| 0.978| 1.987| 4.2| 18.3
610 |1630.74 | —1924.6| 2.649 | 3.652 29| 18.6 610 |1629.65| —13 6.4 | 0.981| 1.980| 7.3| 185
620 |1623.44|—1912.7| 2.687| 3.651 59| 188 620 |1621.72| —1237.2| 1.005| 1.975| 12.4| 18.7
630 |1617.30| —19 3.8| 2.752| 3.649 86| 19.0 630 |1616.34| —1225.8| 1.040| 1.971| 17.2| 19.0
710 |11612.75| —1859.0| 2.839| 3.647| 11.0| 19.2 710 1161423 | —1232.3| 1.110| 1.967| 21.3| 19.2
363210 2001 UC212 6 1.3 161°14 1°1/31.916 178077 2006 ST 127 6 1.3193%2 4°0/30.7 18
5 1 |17 521 | —2155.0] 1.485]| 2.372| 14.6]| 21.1 5 1 |1659.24| — 8229]| 2.778| 3.640| 9.4 21.2
511 |165856 | —2114.2| 1.422| 2.375| 10.5| 20.8 511 |1653.47|— 8 1.0| 2706 | 3638| 7.1| 21.1
521 |1649.47| —2027.4| 1.382| 2.378 57| 20.5 521 |1646.44| — 7443 | 2650 | 3635| 5.0| 20.9
531 |1638.99 | —1937.0| 1.367| 2.380 1.2 202 531 |1638.69| — 7349| 2641 | 3632| 4.0| 20.9
610 |1628.49 | —1846.9| 1.379| 2.383 48| 20.5 610 |1630.86| — 7339| 2651 | 3628| 51| 20.9
620 |1619.23 | —18 1.6| 1.416| 2.384| 9.6| 20.8 620 | 162358 — 742.0| 2.680| 3.624| 7.3| 21.1
630 |1612.25|—17254| 1.476| 2.386| 13.9| 21.0 630 |1617.40| — 759.3| 2753 | 3619| 97| 21.2
710 |16 8.14|—17 08| 1.555| 2.387| 175| 21.3 710 11612.73| — 825.0| 2.838| 3.614| 11.8| 21.4
290173 2005 RJa 6 1.3 207°05 4°4/29.7 18 5414 Sokolov 6 1.3268°05 0°8/ 1.6 18
5 1 |1657.73| — 720.2| 3.018| 3.878 88| 21.4 5 1 |17 1.35| —24446| 2.066| 2.942| 11.6]| 17.4
511 |1652.30 | — 630.3| 2.944| 3.872 6.8| 21.3 511 | 165552 | —24453| 1.987 | 2934 | 84| 17.2
521 |1645.75|— 545.0| 2.896 | 3.865 50| 21.2 521 |1647.77| —2440.8| 1.932| 2925| 47| 17.0
531 |163856|— 5 6.9| 2.876| 3.858 44| 21.1 531 |1638.86| —2431.0| 1.904| 2.917 1.0| 16.7
610 |1631.31 | — 438.0| 2.885| 3.850 54| 21.2 610 |1629.76 | —24 16.8 | 1.903 | 2.908 35| 16.9
620 |162454| — 419.8| 2.922| 3.842 74| 213 620 |1621.43| —24 02| 1.930| 2.900| 7.3| 17.1
630 |1618.77 | — 412.8| 2.984| 3.834| 95| 21.4 630 |1614.72| —2343.8| 1.981| 2.891| 10.9| 17.3
710 |1161436| — 4165| 3.068| 3.825| 11.4| 215 710 |1610.23| —2330.4| 2.054| 2.882| 139]| 17.5
290507 2005 UO29 6 1.3 248%6 0°4/ 1.418 131547 2001 VD1 6 1.3251°36 6°0/ 2.5 17
5 1 |17 0.21|—2334.0| 2.646| 3.516 96| 21.4 5 1 |17 892| —3440.1| 1.532| 2.394| 157| 20.1
511 |16 54.37 | —2333.8| 2.557| 3.501 69| 21.2 511 |17 193 | —3525.1| 1.452| 2.381| 12.2| 19.8
521 |16 47.01 | —2330.1| 2.493| 3.486 3.8| 20.9 521 |1651.72| —3556.4| 1.393| 2.368| 86| 19.6
531 |1638.72| —2322.9| 2.457| 3.470 06| 20.7 531 |1639.35| —36 86| 1.350| 2.355| 6.1 19.4
610 |1630.23| —2312.9| 2.450| 3.454 29| 208 610 |1626.43| —3559.7 | 1.340 | 2.341 71| 19.4
620 |1622.30| —23 1.4| 2.471| 3.438 6.2| 21.0 620 |1614.67| —3531.9| 1.365| 2.326| 10.6| 19.6
630 |1615.60 | —2250.4| 2.519| 3.422 92| 21.2 630 |16 555| —3451.6| 1.403| 2.312| 145| 19.8
710 |1610.64| —2241.8| 2590 | 3.405| 11.8| 21.3 710 |11559.97| —34 66| 1.460| 2297 | 18.1| 20.0
116567 2004 BVg, 6 1.3 261°09 0°1/ 1.4 18 146250 2000 YZ11 6 1.3169°36 8°2/28.518
5 1 |1652.66| —2333.0| 4.498| 5.364| 6.0| 20.4 5 1 |165845|4+1025.7| 3.125| 3.912| 10.3| 20.3
511 |164852| —2322.1| 4.418| 5.361 43| 20.3 511 |1652.74|+11 2.8| 3.072| 3.916| 9.2| 20.2
521 |1643.63|—23 9.0| 4.365| 5.358 23] 20.1 521 |1645.98 | +11255| 3.042| 3.920| 84| 20.2
531 |1638.32| —2254.0| 4.341| 5.355 03| 19.9 531 |1638.64|+1131.2| 3.037| 3.923| 82| 20.2
610 |1632.98 | —2237.9| 4.347| 5.351 1.8| 20.1 610 |1631.29 | +11186| 3.057| 3.925| 87| 20.2
620 |1627.96 | —2221.6| 4.382| 5.348 3.7 20.2 620 |1624.47|+10482| 3.101| 3.928| 9.7| 20.3
630 |1623.61|—22 6.1| 4.445| 5.345 56| 20.3 630 |1618.64|+10 1.7| 3.168| 3.929| 11.0| 20.4
710 1162020 | —2152.4| 4.532| 5.341 721 20.4 710 |161416|+ 9 16| 3.255| 3.930| 12.2| 20.5
233501 2007 EQ>7 6 1.3 342°03 3°7/ 2217 373540 2001 TVag7 6 1.3247°72 0°1/ 1.4 17
5 1 |17 2.90| —29234| 1.046| 1.947| 18.2]| 19.7 5 1 |17 3.62| —2254.6| 1.844| 2.723| 12.6| 22.3
511 |1658.04| —2935.6| 0.984| 1.940| 13.6| 19.4 511 |1657.34| —2250.6 | 1.762| 2.711 91| 22.0
521 |1649.67 | —2933.8| 0.941| 1.934| 83| 19.1 521 |1648.86| —22423| 1.704| 2699 | 5.0| 21.7
531 |1639.06 | —29 15.5| 0.919 | 1.929 3.9| 188 531 |1639.00 —2229.6| 1.673| 2.686| 0.6| 21.4
610 |1628.13| —2841.9| 0.919| 1.925 6.1| 18.9 610 |1628.88| —2213.7| 1.669| 2.674| 39| 21.6
620 |1618.78| —2758.0| 0.941| 1.921| 11.5| 19.2 620 |1619.59 | —2157.0| 1.691| 2.661 82| 21.8
630 |1612.54|—2711.8| 0.982| 1.918| 16.6| 19.5 630 |1612.13| —2142.3| 1.738| 2.647| 12.2| 22.0
710 11610.22| —2630.4| 1.041| 1.916| 21.1| 19.7 710 |16 7.17| —2132.4| 1.806| 2.633| 156 22.2




EPHEMERIDES

6 1.3 6 1.3
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
174535 2OO3hEF37 6 1.3 45°97 8°7/31.018 398848 2013hcv42 6 1.3 202°77 3°1/ 2.4 18
m o ’ o m m o ’ o m
5 1 |17 0.80|+ 251.7| 1.922| 2766 | 13.7| 19.3 5 1 |17 216| —32 29| 2.580 21.5
511 |165485|+ 3 6.6| 1.876| 2.779| 11.4| 19.2 511 |1655.88 | —3224.2| 2.502 78| 213
521 |1647.26 |-+ 3 4.0| 1.852| 2.792 94| 19.1 521 |1647.91| —3237.4| 2.449 51| 21.1
531 |1638.81 |-+ 241.0| 1.852| 2.806 87| 19.1 531 |1638.93| —3240.7| 2.423 32| 21.0
610 |1630.40 |-+ 157.2| 1.878| 2.820 94| 19.1 610 |1629.80 | —3234.2| 2.426 40| 21.1
620 |1622.88 |-+ 0545| 1.928| 2.834| 11.3| 19.3 620 |1621.35| —3219.4| 2.456 65| 21.2
630 |1616.95| — 023.6| 2.000| 2.848| 13.5| 19.5 630 |1614.34| —3159.0| 2.513 92| 21.4
710 11613.06 | — 153.0| 2.093| 2.863| 156| 19.6 710 |16 9.30| —3136.4| 2.592 1171 215
498329 2007 VW10 1.3 264°77 2°3/ 1.9 17 203741 2002 QMg 1.3 225%6 0°8/ 1.6 18
5 1 |17 5.62 1.539 | 2.418| 14.7| 22.4 5 1 |17 2.33| —24226]| 2.138 11.4| 21.1
511 |16 59.27 1.456 | 2.402| 10.9| 22.1 511 |1656.16 | —24 27.7 | 2.060 82| 20.9
521 |16 50.14 1.395 | 2.386 65| 21.8 521 |1648.13| —2428.3| 2.007 46| 207
531 |16 39.18 1.359 | 2.370 25| 215 531 |1638.96 | —24239| 1.981 1.0| 204
610 |16 27.82 1.349 | 2.353 48| 21.6 610 |1629.62 | —24 15.4| 1.983 34| 206
620 |1617.49 1.364 | 2.336 95| 21.8 620 |1621.05| —24 43| 2.013 72| 208
630 |16 9.48 1.402| 2.319| 14.0| 22.1 630 |1614.06 | —2353.1| 2.067 10.6 | 21.0
710 |16 4.59 1.460 | 2.302| 17.9] 223 710 |16 9.24| —2344.3| 2.144 . 13.6 | 21.2
310509 2000 WF10o 1.3 236°88 371/31.118 85123 1978 VCg 1.3 20834 0°6/ 1.1 17
5 1 |1659.43 2.854 | 3.720 91| 21.4 5 1 |17 573| —2252.7| 1.592 14.1] 20.1
511 |16 53.67 2.767 | 3.705 6.7| 21.3 511 |1658.97 | —2217.8| 1.520 10.1| 19.8
521 |16 46.61 2.706 | 3.689 44| 21.1 521 |1649.79 | —2136.1| 1.471 55| 19.5
531 |16 38.75 2.674 | 3.673 31| 21.0 531 |1639.16 | —20 49.1 | 1.447 08| 19.2
610 |16 30.73 2.670 | 3.657 44| 21.0 610 |1628.40| —20 0.3 | 1.451 45| 195
620 |1623.18 2.695 | 3.640 6.8| 21.2 620 |1618.75| —1913.9| 1.480 92| 197
630 |16 16.69 2.746 | 3.623 94| 213 630 |1611.27 | —18345| 1.534 13.5| 19.9
710 |16 11.69 2.819| 3605| 11.6| 21.4 710 |16 6.61| —18 5.3 | 1.607 17.11 20.2
223248 2003 FBsxo 1.3 69°21 573/ 2.4 17 217597 2008 GA127 1.3 264°21 4°5/30.8 18
5 1 |17 7.23 1.606 | 2.470| 149] 20.1 5 1 |165843| — 759.2| 2.433 10.4| 20.1
511 |17 0.25 1549 | 2.481| 11.4| 19.9 511 |1653.09| — 739.5| 2.360 79| 19.9
521 |16 50.55 1.514 | 2.491 78| 19.7 521 |1646.33| — 726.3| 2.313 56| 19.8
531 |16 39.22 1.505 | 2.502 54| 19.6 531 |1638.75| — 721.6| 2.292 45| 197
610 |16 27.75 1.521 | 2.513 6.4| 19.7 610 |1631.06 | — 726.9| 2.208 57| 19.7
620 |1617.55 1.562 | 2.523 95| 19.9 620 |1623.95| — 742.7| 2.332 8.1| 19.9
630 |16 9.82 1.626 | 2.534| 12.9| 20.1 630 |1618.06| — 8 88| 2.390 10.7| 20.0
710 |16 5.21 17111 2.545| 16.0| 20.4 710 11613.85| — 844.1| 2.470 13.0 | 20.2
470260 2007 AX10 1.3 8182 7°4/31.216 205648 2001 XDgog 1.3188°80 0°1/ 1.3 18
5 1 |17 4.19 257.6| 1.652| 2516| 14.6| 21.1 5 1 |17 7.06| —2132.1] 1.736 13.4] 20.3
511 |16 57.39 2383| 1.611| 2537 | 115| 21.0 511 |1659.82 | —21 40.0 | 1.665 96| 20.0
521 |16 48.67 2337 | 1.592| 2.557 87| 208 521 |1650.23| —2145.1| 1.617 53| 198
531 |16 38.99 246.4| 1.598| 2.577 74| 208 531 |1639.22| —2146.9| 1.596 06| 19.4
610 |16 29.43 317.2| 1.630| 2.597 86| 20.9 610 |1628.01| —2146.2| 1.603 41| 197
620 |16 20.99 4 47| 1.686| 2617 | 11.1| 21.1 620 |1617.80| —21 445| 1.636 86| 19.9
630 |16 14.47 5 50| 1.766| 2.637| 14.0| 21.3 630 |16 9.62| —2144.3| 1.694 12.6 | 20.2
710 |16 10.34 617.3| 1.865| 2.656| 16.5| 21.6 710 |16 4.14| —2148.0| 1.772 16.0 | 20.4
25338 1999 RE> 1.3 214°32 3°8/30.8 18 R | 140825 2001 UZ167 1.3 264°76 3°1/ 2.7 18
5 1 |17 352 2.049 | 2.922| 11.8| 19.3 5 1 |17 2.43| —3244.9]| 2.299 11.4] 19.7
511 |16 56.93 1.971| 2.914| 87| 19.1 511 |1656.26 | —3236.0 | 2.209 86| 195
521 |16 4851 1.918| 2.904| 55| 18.9 521 |1648.19| —32159| 2.142 56| 19.3
531 |16 38.99 1.893 | 2.894 3.8| 18.7 531 |1638.98| —3143.6| 2.103 32| 19.1
610 |1629.31 1.895 | 2.883 57| 188 610 |1629.58 | —31 0.2| 2.091 41| 19.1
620 |16 20.39 1.925 | 2.872 9.0| 19.0 620 |1620.96| —30 8.7 | 2.107 71| 193
630 |16 13.05 1.979| 2.859 | 12.3| 19.2 630 |1613.95| —2913.4| 2.149 10.3| 19.4
710 |16 7.84 2.054| 2846 | 151| 19.4 710 |16 9.14| —2818.8| 2.213 13.11 19.6
123705 2000 YV112 1.3 24589 077/ 1.6 18 167485 2003 YSe3 1.3 259241 3°7/31.318
5 1 |17 3.23 2.103| 2.975| 11.6| 20.4 5 1 |17 2.10| —11 4.7]| 2.216 11.2] 20.3
511 |16 56.90 2.016 | 2.961 84| 20.2 511 |1655.95| —1058.2 | 2.127 8.3| 20.0
521 |16 48.57 1.953 | 2.946 47| 19.9 521 |1648.03| —1057.1| 2.062 54| 1938
531 |16 39.00 1.918 | 2.931 1.0 19.6 531 |1638.97 | —11 2.8| 2.025 3.7| 19.7
610 |1629.16 1.911 | 2.916 35| 1938 610 |1629.62| —1116.5| 2.016 52| 19.7
620 |16 20.05 1.931 | 2.900 75| 20.0 620 |1620.83| —1138.7| 2.034 8.4 | 19.9
630 |1612.55 1.977| 2.883| 11.1| 20.2 630 |1613.42| —12 9.4| 2.078 11.6 | 20.1
710 |16 7.31 2.044| 2866 | 14.2| 20.3 710 |16 7.98| —1248.0| 2.143 14.4| 20.2
427489 2002 AW1go 1.3 147735 179/31.7 17 357776 2005 SX199 1.3 283727 5°5/29.8 18
5 1 |17 3.13| —1655.3| 2.188| 3.062| 11.1| 21.8 5 1 |165841| — 741.3]| 2.199 11.2] 20.9
511 |1656.46 | —16 41.1 | 2.126 | 3.072 80| 21.6 511 |1653.26 | — 6 49.0| 2.118 86| 207
521 |1648.15| —1627.4| 2.089| 3.081 45| 21.4 521 |164651|— 6 23| 2.062 6.4| 20.6
531 |1638.94 | —1615.4| 2.079| 3.090 1.9| 213 531 |1638.79| — 524.8| 2.031 55| 20.5
610 |1629.71 | —16 6.5| 2.099 | 3.008 40| 21.4 610 |1630.88| — 459.6| 2.028 6.9| 20.5
620 |1621.31|—16 1.9| 2.146| 3.105 74| 217 620 |1623.57 | — 448.7| 2.050 95| 20.7
630 |16 14.44 31| 2.218| 3.112| 106| 21.9 630 |1617.58| — 452.6| 2.096 12.2| 20.8
710 |16 9.60 0.6] 2.313| 3.119| 13.2| 221 710 11613.42| — 510.3| 2.163 14.8| 20.9
120154 2003 HP, 1.3 316’66 176/31.9 18 379377 2009 WZ2: 1.3 196759 1°2/ 1.118
5 1 |17 0.25 2.142| 3.021| 11.1| 19.4 5 1 |17 455| —1729.7| 2.185 11.2] 21.1
511 |16 54.61 2.067 | 3.016 8.0| 19.2 511 |1657.66 | —17 46.5| 2.108 8.1| 20.9
521 |16 47.25 2.017 | 3.011 45| 19.0 521 |1648.93| —18 4.7 | 2.057 45| 20.7
531 |16 38.84 1.995 | 3.006 1.7| 188 531 |1639.08| —1823.9| 2.034 13| 20.4
610 |16 30.27 2.000 | 3.001 3.9 19.0 610 |1629.04 | —18 44.3 | 2.040 3.7| 20.6
620 |16 22.38 2.032 | 2.997 74| 19.2 620 |1619.71| —19 6.0 | 2.075 74| 208
630 |16 15.94 2.089 | 2992 | 10.7| 19.4 630 |1611.92| —1929.8| 2.135 10.7| 21.0
710 |1611.51 2.160 | 2988 | 13.6| 19.5 710 |16 6.24| —1956.4| 2.218 13.6 | 21.2
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EPHEMERIDES

6 1.3 6 1.3
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
222697 2OO2hA215 6 1.3174°40 0°6/ 1.2 18 261781 2006hBGl32 6 1.3 61728 4 5/29
m o ’ o m m o ’ m
5 1 |17 3.67| —20355]| 2.289| 3.159| 10.8| 21.4 5 1 |1651.94| — 0 39| 4.246| 5.084]| 6. 9 20.6
511 |1656.90 | —20 32.7 | 2.217 | 3.162 77| 212 511 |1648.05|+ 029.3| 4.186| 5.087| 57| 20.5
521 |1648.45|—2028.0| 2.171| 3.165 42| 21.0 521 |1643.45|+ 055.8| 4.152| 5.090| 4.7| 20.4
531 |1639.02 | —2021.5| 2.153| 3.167 07| 207 531 |1638.46 |+ 1139| 4.146| 5093 | 45| 20.4
610 |1629.51 | —20 14.4| 2.165| 3.168 34| 20.9 610 |1633.47 |+ 122.8| 4.166| 5096 | 51| 20.5
620 |1620.75|—20 8.0| 2.204| 3.169 69| 21.1 620 |1628.79 |+ 121.9| 4.213| 5.100| 6.1| 20.5
630 |1613.50| —20 4.0| 2.269| 3.169| 10.1| 21.3 630 |1624.75|+ 1115| 4.285| 5.103| 7.4| 20.6
710 |16 827 | —20 4.1| 2.357| 3.168| 12.9| 215 710 |11621.62 |+ 052.3| 4.378| 5.106| 86| 20.7
519695 2013 AU1s6 6 1.3 67°08 2°0/ 2.115 303813 2005 SD77 6 1.3216°90 4 2/ 2.7 16
5 1 |17 0.80| —2850.2| 2.236| 3.104| 11.2| 215 5 1 |17 3.00| —3413.6| 2.301| 3.151| 11.5| 21.3
511 |1654.95|—2851.2| 2.171| 3.111 82| 213 511 |1656.71| —3444.1| 2.227| 3.150| 8.9 | 21.1
521 |1647.40 | —28 44.3| 2.131| 3.119 49| 21.1 521 |1648.48| —35 4.4| 2.177| 3.149| 6.1| 21.0
531 |1638.90 | —2829.3| 2.117| 3.126 22| 21.0 531 |1639.09| —3512.2| 2.153| 3.148| 4.3| 20.8
610 |1630.37 | —28 7.3| 2.131| 3.134 35| 21.1 610 |1629.51| —35 7.1 | 2.157| 3.148| 4.9| 20.9
620 |1622.68 | —2740.4| 2.172| 3.141 6.7| 213 620 |1620.74| —3450.8| 2.188| 3.147| 7.4| 21.0
630 |1616.56 | —27 11.9| 2.239 | 3.149 98| 215 630 |1613.64| —3426.7| 2.244| 3.146| 10.2| 21.2
710 1161252 | —2644.8| 2.328| 3.157| 125| 21.7 710 |16 8.79| —3359.0| 2.323| 3.145| 12.7| 21.4
279325 2009 XR1s 6 1.3 193°41 3°8/31.318 136366 2004 EKs 6 13195731 573/30.118
5 1 |17 2.45|—1051.0] 2.165| 3.034| 11.4| 21.0 5 1 |1659.41| — 624.4| 2.408| 3.271| 106| 20.1
511 |1656.09 | —1038.5| 2.093 | 3.033 84| 208 511 |1653.77| — 5446 | 2341 | 3269| 82| 19.9
521 |1648.03| —1031.3| 2.047 | 3.031 55| 20.6 521 |1646.72| — 511.8| 2298 | 3267 | 6.1| 19.8
531 |1638.99 | —1031.1| 2.028| 3.028 3.8| 205 531 |1638.87| — 448.8| 2282 | 3265| 53| 19.7
610 |1629.82 | —1039.3| 2.037| 3.025 54| 20.6 610 |1630.95| — 437.8| 2294 | 3262| 6.4| 198
620 |1621.37|—1056.2| 2.073| 3.022 8.3| 20.8 620 |1623.66| — 439.6| 2.332| 3259| 87| 19.9
630 |1614.39|—1121.8| 2.134| 3.018| 11.4| 20.9 630 |1617.62| — 454.1| 2.395| 3.256| 11.1| 20.1
710 |16 9.39| —11555| 2217 | 3.013| 14.0| 21.1 710 1161329 | — 520.2| 2.479| 3.252| 13.3| 20.2
134540 1999 RZg; 6 1.3 227°68 073/ 1.4 17 R | 375886 2009 VO7; 6 1.3181°02 076/ 1.1 17
5 1 |17 5.67|—2343.4| 2.060| 2930| 11.9] 21.1 5 1 |17 3.16| —2111.4] 2.101| 2976 | 11.5| 21.9
511 |1658.66 | —2334.8| 1.972| 2.917 86| 20.9 511 |1656.68 | —2057.6 | 2.020| 2977 | 82| 21.7
521 |1649.58 | —2321.0| 1.909 | 2.902 48| 20.6 521 |1648.40| —2040.8| 1.983| 2977 | 45| 21.4
531 |1639.18| —23 1.8| 1.873| 2.887 07| 20.3 531 |1639.08| —2021.8| 1.964| 2.977| 0.8| 21.2
610 |162851|—22386| 1.866| 2.871 3.6| 20.5 610 |1620.67 | —20 2.2 | 1.973| 2.977 3.6| 21.4
620 |1618.62| —2213.8| 1.887| 2.854| 7.7| 20.7 620 |1621.08| —1944.0| 2.010| 2976 | 7.4| 21.6
630 |1610.43|—2150.4| 1.933| 2.836| 11.5| 20.9 630 |1614.11| —1929.6| 2.072| 2.974| 10.8| 21.8
710 |16 459 | —2131.6| 2.001| 2.817| 14.7| 21.1 710 116 929 —1920.71 2.156| 2.972| 13.7| 22.0
98275 2000 SB»11 6 1.3 261°11 2°7/31.7 18 215341 2001 UWoyq 6 1.3 81%5 0°2/ 1.317
5 1 |17 458|—1620.2| 1.552| 2.438| 142]| 19.6 5 1 |17 3.67| —1948.8]| 2.181| 3.053| 11.2| 20.4
511 |165836|—16 7.3| 1.471| 2.422| 10.3| 19.3 511 |1656.92| —2019.6 | 2.125| 3.071 79| 20.2
521 |1649.61 | —1555.9| 1.413| 2.407 6.0| 19.0 521 |1648.48| —2049.9| 2.095| 3.089| 4.3| 20.0
531 |1639.21 | —1547.6| 1.380| 2.390 27| 188 531 |1639.09 | —2118.9| 2.093| 3.106 | 0.5| 19.8
610 |1628.41|—15442| 1.373| 2.374| 55| 18.9 610 |1620.67 | —2146.1| 2.110| 3.124| 3.3| 20.0
620 |1618.49 | —15475| 1.392| 2.357| 10.1| 19.1 620 |1621.09| —2211.7| 2.174| 3.141 6.9 | 20.3
630 |1610.63| —1559.1| 1.433| 2339 | 14.4| 19.3 630 |1614.09| —2236.5| 2.255| 3.158 | 10.0| 20.5
710 |16 558 | —1619.8| 1.494| 2.322| 182| 195 710 |16 9.16| —23 1.7| 2.358| 3.175| 12.7| 20.7
32817 1991 PZs 6 1.3 15%41 5°5/ 3.118 175335 2005 NL 39 6 1.3302°79 5°2/3.118
5 1 |17 4.14|—35 39| 1.506| 2.374| 156]| 17.5 5 1 |17 3.18| —36245| 2.012| 2.862| 12.9| 19.6
511 |1658.22| —3527.3| 1.443| 2376| 12.0| 17.3 511 |1657.16 | —3649.2| 1.932| 2.853| 10.2| 19.4
521 |1649.53 | —3534.7| 1.402| 2.378 83| 17.1 521 |1648.86| —37 06| 1.875| 2.843| 7.3| 19.2
531 |1639.19 | —3523.1| 1.384| 2.381 57| 16.9 531 |1639.15| —3655.9| 1.843| 2.834| 53| 19.0
610 |1628.73| —3452.9| 1.391| 2.385 65| 17.0 610 |1629.19| —3634.8| 1.837| 2.825| 5.9 | 19.0
620 |1619.61 | —34 8.0| 1.422| 2.389 97| 17.2 620 |1620.14| —3559.7| 1.857 | 2.815| 85| 19.2
630 |1613.00 —3315.1| 1.475| 2.393| 13.4| 17.4 630 |1613.04| —3515.2| 1.901| 2.806 | 11.5| 19.3
710 |16 955|—3221.2| 1.549| 2397 | 16.7| 17.6 710 |16 854| —3427.0| 1.967| 2.798| 143| 19.5
340366 2006 DC1z6 6 1.3 311794 2°0/31.7 17 213973 2003 YU140 6 1.3 76°02 472/ 2.7 17
5 1 |17 0.78| —1829.1| 1.661| 2551 | 13.2| 21.3 5 1 |17 6.45| —3321.1| 1.989| 2.844| 129| 20.1
511 |1655.40| —18 3.2| 1.589 | 2.542 95| 21.1 511 |1659.12| —3353.7| 1.943| 2.870| 9.7| 20.0
521 |1647.85|—17359| 1.539| 2534| 53| 20.8 521 |1649.72| —3414.4| 1.920| 2.895| 6.5| 19.8
531 |1639.00| —17 9.2| 1.515| 2.527 20| 20.6 531 |1639.24| —3421.2| 1.923| 2.921 43| 197
610 |1629.95| —1645.8| 1.517| 2.519 48| 20.7 610 |1628.84| —3414.1| 1.953| 2946| 51| 198
620 |1621.82| —1628.2| 1.545| 2.512 9.1| 21.0 620 |1619.60 | —3355.8| 2.011| 2.971 7.8| 20.0
630 |161556 | —1618.7| 1.595| 2.505| 13.0| 21.2 630 |1612.40| —3330.4| 2.093| 2.996 | 10.7| 20.3
710 |11611.80| —1618.7| 1.666| 2.498| 16.5| 21.4 710 |16 7.73| —33 26| 2.197| 3.020| 13.3| 20.5
200720 2001 UP2o; 6 1.3 81°47 0°9/ 1.518 114903 2003 QWos 6 1.3292°05 1°6/ 1.8 17
5 1 |17 750 | —2338.1| 1.314| 2.202| 16.1| 20.3 5 1 |17 4.03| —26253]| 1.381| 2.270| 15.4| 20.2
511 |17 0.43 | —2352.0| 1.266| 2.219| 11.5| 20.0 511 |165841| —2622.1| 1.299| 2251 | 11.3| 19.9
521 |1650.63| —24 0.4| 1.240| 2.235 6.4| 198 521 |1649.84| —26 95| 1.238| 2.233| 6.6| 19.6
531 |1639.32| —24 22| 1.239| 2.252 12| 195 531 |1639.30| —2546.6| 1.202| 2.214 1.9 193
610 |1628.08| —2358.3| 1.262| 2.268 47| 1938 610 |162828| —2514.7| 1.190| 2.196| 49| 19.4
620 |1618.36| —2351.3| 1.311| 2.284| 9.6| 20.1 620 |161833| —2437.7| 1.202| 2.177| 10.1| 19.6
630 |1611.28| —2345.0| 1.382| 2.300| 14.0| 20.4 630 |1610.80| —24 1.0| 1.236| 2.159| 15.0| 19.9
710 |16 7.40| —2342.4| 1.472| 2316/ 1761 20.7 710 |16 657 —2330.1] 1.280| 2.141| 19.2| 20.1
250887 2005 UZs17 6 1.3 187799 2°8/31.218 474206 2000 SKos 6 1.3249°49 0°8/31.918
5 1 |1658.80| —1247.4| 2.731| 3.601 93| 21.6 5 1 |17 0.15| —2053.1| 2.658| 3529 | 95| 221
511 |1653.23|—1229.8| 2.659| 3.601 6.8| 21.4 511 |1654.36 | —2028.8| 2.566 | 3.511 6.8| 21.9
521 |1646.38| —1215.0| 2.613| 3.600 43| 21.2 521 |1647.10| —20 1.4 | 2.499 | 3.493 3.7| 217
531 |1638.81|—12 4.4| 2595| 3.508 28| 21.1 531 |163895| —1932.1| 2.461| 3.474| 08| 21.4
610 |1631.17|—1159.4| 2.606 | 3.597 42| 21.2 610 |1630.63| —19 25| 2.452 | 3.455 31| 21.6
620 |1624.09| —12 0.9| 2.645| 3.595 67| 21.4 620 |1622.85| —18345| 2472 | 3435| 6.4 | 217
630 |1618.13|—12 9.3| 2.710| 3.593 93| 21.6 630 |1616.27 | —1810.4| 2.518| 3.415| 9.4 | 21.9
710 11613.72| —12246| 2.797| 3590 | 115| 21.7 710 1161139 | —1751.9| 2587 | 3.394| 12.0| 22.0
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EPHEMERIDES

6 1.3 6 1.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
64455 2001hVL32 . 6 1319621 1°7/ 1.7 18 105732 2000hSXs3 6 1.4 255719 3°6/ 2.4 18

m m m o ’ o m
5 1 |17 7.18| —25 9.2| 1.477| 2.359| 15.0| 19.0 5 1 |17 292| —3216.3| 2.302| 3.158| 11.3| 20.0
511 |17 0.35|—2534.7| 1.400| 2.358| 10.9| 18.8 511 |1656.70 | —3245.4| 2.222| 3.151 86| 198
521 |1650.74 | —2554.4| 1.364| 2.357 6.3| 185 521 |164853| —33 58| 2.165| 3.143| 57| 19.6
531 |1639.40 | —26 6.2| 1.343| 2.356 19| 182 531 |1639.15| —3315.3| 2.136 | 3.136 3.7| 195
610 |1627.79| —26 9.9| 1.349| 2.354| 47| 18.4 610 |1629.54 | —3313.4| 2.134| 3.128| 45| 19.5
620 |1617.35|—26 7.3| 1.380| 2.352 94| 187 620 |1620.66| —33 1.6| 2.159| 3.121 73| 197
630 |16 9.32|—26 2.0| 1.434| 2.350| 13.8| 18.9 630 |1613.39| —3242.8| 2.210| 3.113| 10.2| 19.8
710 |16 4.43|—2557.9| 1507 | 2.347| 175| 19.2 710 |16 8.33| —3221.0| 2.283| 3.105| 12.9| 20.0
309873 2009 DYos 6 1.3 32728 0%/ 1.517 202659 2006 KUz 6 1.4 20%1 1°1/ 1.6 17
5 1 |17 3.68| —22343| 1.078| 1.982| 175]| 20.1 5 1 |17 258| —2433.4| 1.773| 2.654| 13.0| 20.4
511 |1658.16 | —2254.4| 1.033| 1.993| 125| 19.8 511 |1656.64 | —24480| 1.706 | 2.655| 9.3| 20.2
521 |1649.59 | —2310.5| 1.007 | 2.005 6.9| 19.5 521 | 164854 | —2457.7| 1.663| 2.657| 5.3| 20.0
531 |1639.25| —2321.3| 1.004| 2.017 11| 192 531 |1639.15| —25 1.8| 1.646 | 2.658 13| 19.7
610 |1628.92 | —2327.4| 1.024| 2.031 51| 195 610 |1629.62| —25 0.6 | 1.655| 2.660 3.9 19.9
620 |1620.20 | —2330.9| 1.066| 2.045| 10.6| 19.9 620 |1621.04| —24559| 1.690| 2.662| 8.0| 20.1
630 |1614.34|—23351| 1.129| 2.060| 15.4| 20.2 630 |1614.36| —2450.3| 1.750| 2.665| 11.8| 20.4
710 11611.96 [ —2342.81 1.209] 2.075] 19.4| 205 710 1161021 | —2446.6| 1.831| 2.667| 150| 20.6
265618 2005 SS117 6 1.3 238721 7°6/29.6 17 6854 1987 UG 6 1.4232°83 0°7/1.118 R
5 1 |17 1.14|— 4426 1.730| 2.601| 13.7| 20.6 5 1 |17 4.43| —2118.0]| 1.964| 2.839| 12.1| 18.2
511 |1655.45| — 3389 | 1.667| 2597 | 10.9| 20.4 511 |1657.85| —21 06| 1.879| 2.826| 87| 17.9
521 |1647.82| — 2455| 1.627| 2.593 85| 20.2 521 |1649.19| —2039.4| 1.810| 2.813| 4.8 | 17.7
531 |1639.05|— 2 7.4| 1.611| 2.588 76| 20.1 531 |1639.24| —2015.3| 1.785| 2.799 | 0.8| 17.3
610 |1630.16 | — 148.3| 1.621| 2.583 91| 20.2 610 |1629.04| —1950.1| 1.780| 2.784| 3.9| 17.5
620 |1622.14| — 149.8| 1.655| 2.578| 11.8| 20.4 620 |1619.63| —1926.2| 1.803| 2.769| 81| 17.8
630 |1615.84 | — 211.2| 1.710| 2573 | 147| 20.5 630 |1611.94| —19 6.6 | 1.850| 2.753| 11.9| 18.0
710 11611.83| — 249.7| 1.784| 2568 17.4| 20.7 710 |16 6.60| —1853.7| 1.918| 2.736| 15.1| 18.1
512445 2016 QX1 6 1.3 18832 1°6/31.6 17 248517 2005 VA11 6 1.4204°24 7°1/29.718
5 1 |17 0.18| —1854.2| 2.336| 3.212| 10.4]| 21.7 5 1 |17 1.74| — 221.2| 2.124| 2978 | 12.2| 21.0
511 |1654.40 | —18 20.3| 2.264 | 3.212 74| 215 511 |1655.61| — 1339| 2.057| 2.974| 9.8| 20.9
521 |1647.11| —17 445 | 2.217| 3.211 42| 213 521 |1647.82| — 057.3| 2.014| 2969 | 7.8| 20.7
531 |1638.96 | —17 8.8| 2.199| 3.210 16| 21.1 531 |1639.08| — 0353 | 1.996| 2964 | 7.2| 20.7
610 |1630.75| —16 35.3| 2.208 | 3.209 37| 213 610 |1630.22| — 030.4| 2.006| 2958 | 83| 20.7
620 |1623.26 | —16 6.3| 2.246| 3.207 70| 215 620 |1622.08| — 043.2| 2.040| 2.951| 10.5| 20.9
630 |1617.15| —1543.9| 2.309| 3.206 | 10.1| 21.7 630 |1615.38| — 112.8| 2.098| 2.945| 13.0| 21.0
710 1161288 | —1529.4| 2.394| 3.204| 12.8| 21.9 710 1161063 — 156.8| 2.176| 2937 | 153 | 21.2
406902 2009 DB12; 6 1.3 14851 1°0/ 1.7 16 57408 2001 RCi1s 6 1.4173°70 2°9/ 2318
5 1 |17 7.26| —2530.0| 1.736| 2.609| 13.6| 22.7 5 1 |17 6.19| —3038.7| 2.139| 2.997| 12.0| 20.6
511 |1659.88| —2523.6| 1.673| 2.618 98| 22.4 511 |1658.98| —3053.0| 2.067| 3.000| 89| 20.4
521 |1650.24 | —25 9.9| 1.635| 2.627 55| 22.2 521 |1649.74| —3058.0| 2.020| 3.002| 5.6 | 20.2
531 |1639.34 | —2448.8| 1.622| 2.635 1.3| 21.9 531 |1639.31| —3052.0| 1.999| 3.004| 3.1| 20.0
610 |1628.42| —2422.0| 1.638| 2.643 40| 221 610 |1628.76 | —3035.5| 2.006| 3.006 | 4.2| 20.1
620 |1618.66 | —2352.5| 1.680| 2.649 83| 224 620 |1619.13| —3010.8| 2.042| 3.006 | 7.4| 20.3
630 |1611.03| —2324.4| 1.746| 2.655| 12.1| 22.7 630 |1611.31| —2941.5| 2.102| 3.006 | 10.6| 20.5
710 |16 6.09| —23 1.1| 1.834| 2661 154| 22.9 710 |16 5.89| —2911.9| 2.185| 3.006 | 13.5| 20.7
333925 1999 TMogs 6 1.3 261°00 0°7/ 1.7 17 61047 2000 KJs3 6 1.4 47721 577/30.7 17
5 1 |17 354|—2612.6]| 2.153| 3.022| 115] 21.1 5 1 |17 3.04| —1211.9| 1.265| 2.160| 16.1| 19.5
511 |1657.15| —2541.7| 2.056| 2.999 83| 20.8 511 |1657.29 | —1114.8| 1.211| 2.163| 11.9| 19.2
521 |1648.78| —25 22| 1.984| 2.976 47| 20.6 521 |1648.99| —1023.1| 1.178| 2.166| 7.8| 19.0
531 |1639.18| —2414.6 | 1.940| 2.953 1.0| 202 531 |1639.22| — 941.8| 1.168| 2.169| 57| 18.9
610 |1629.32 | —2321.2| 1.924| 2.929 35| 204 610 |1629.40| — 9156 1.183| 2.173| 8.0| 19.0
620 |1620.19| —22256| 1.936| 2.904| 75| 20.6 620 |1620.86| — 9 69| 1.220| 2.176 | 12.1| 19.2
630 |1612.67 | —2132.0| 1.974| 2.879| 11.2| 20.8 630 |1614.67| — 916.3| 1.278| 2.180| 16.2| 19.5
710 |16 7.37| —2044.4| 2.034| 2.853| 14.4| 20.9 710 |1611.44| — 9421 | 1.354| 2.184| 19.7| 19.7
368199 2001 DEig 6 1.3 121°09 6°7/30.3 17 250628 2005 GX157 6 1.4 69°74 1°0/ 1.1 17
5 1 |17 212 | — 044.1] 2.373| 3.216]| 115]| 21.4 5 1 |17 4.40| —20505| 1.397| 2.288| 15.1| 20.8
511 |1655.55|— 010.8| 2.328| 3.236 92| 21.3 511 |1658.10| —2033.9| 1.346| 2.301| 10.7| 20.5
521 |16 47.63 |+ 010.8| 2.307| 3.255 74| 212 521 |1649.35| —2014.1| 1.317| 2.313| 59| 20.3
531 |1639.02 |-+ 018.0| 2.312| 3.273 6.7| 21.2 531 |1639.26 | —1952.5| 1.312| 2.326 1.1 20.0
610 |1630.49 |-+ 0 9.7| 2.345| 3.201 76| 21.3 610 |1629.22| —1031.5| 1.334| 2338| 47| 20.3
620 |1622.73|— 013.9| 2.404| 3.308 94| 21.4 620 |1620.52| —1914.1| 1.379| 2.351 95| 20.6
630 |1616.34| — 051.3| 2.487| 3.325| 115| 21.6 630 |1614.15| —19 3.1 | 1.448| 2364 | 13.7| 20.9
710 |1611.71| — 140.1| 2591 | 3.341| 13.4| 218 710 1161066 | —19 0.3 | 1.536| 2377 | 17.2| 21.1
493540 2015 GGog 6 1.4 154°07 1°2/ 1.817 11191 Paskvi¢ 6 1.4351°84 0°7/ 1.6 18
5 1 |17 411|—2610.9| 2.204| 3.071| 11.3] 22.1 5 1 |17 1.13| —24 81| 1.796| 2.679| 12.7| 17.0
511 |1657.32| —2611.8| 2.137| 3.078 82| 21.9 511 | 165559 | —2410.6| 1.727| 2.677| 9.1 | 16.7
521 |1648.75|—26 6.5| 2.094| 3.085 47| 217 521 |1647.97| —24 83| 1.681| 2675| 51| 16.5
531 |1639.17 | —2554.7 | 2.079 | 3.091 14| 214 531 |1639.11| —24 09| 1.660 | 2.674 1.0| 162
610 |1629.53 | —2537.4| 2.093| 3.007 34| 216 610 |1630.09| —2349.4| 1.667 | 2.672 3.8| 16.4
620 |1620.77 | —2516.6 | 2.134| 3.102 69| 21.8 620 |1621.99| —2336.0| 1.699| 2.672| 7.9| 16.6
630 |1613.64 | —2455.4| 2201 | 3.107| 10.1| 22.0 630 |1615.73| —23235| 1.756| 2.671| 11.7| 16.9
710 |16 8.68| —2436.4| 2291 | 3.111| 12.9| 22.2 710 |1611.88| —23146| 1.833| 2671 | 149| 17.1
105565 2000 RAg: 6 1.4 266765 1°4/ 1.818 17371 1981 DT 6 1.4 88715 6°7/ 4318
5 1 |17 2.36|—2557.9| 2.529| 3.394| 10.1| 19.8 5 1 |17 5.28| —43 35| 2275| 3.091| 12.8| 18.3
511 |1656.17 | —26 17.2 | 2.431| 3.371 74| 19.6 511 |1658.48| —43299| 2.208| 3.097 | 10.5| 18.1
521 |1648.22| —2632.4| 2.359| 3.348 43| 19.4 521 |1649.50 | —43395| 2.162| 3.102| 83| 18.0
531 |1639.12 | —26 42.2| 2.314| 3.325 15| 19.1 531 |1639.28| —43295| 2.142| 3.107| 6.9| 17.9
610 |1629.69 | —26 46.6 | 2.298 | 3.301 32| 19.2 610 |1629.01 | —4259.6| 2.147| 3.112| 7.0| 17.9
620 |1620.77 | —26 46.3 | 2.311| 3.277 65| 19.4 620 |1619.79 | —4212.7| 2.179| 3.117| 86| 18.0
630 |1613.17 | —26 43.3| 2.350 | 3.253 97| 19.6 630 |1612.58 | —4114.0| 2.235| 3.122| 10.8| 18.2
710 |16 7.48| —2639.9| 2.412| 3.228| 125| 19.7 710 |16 7.94| —40 97| 2312 3.127| 13.0| 18.4




EPHEMERIDES

6 1.4 6 1.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
106143 2ooohTU44 6 1.4298°38 3°2/30.318 257981 2001hDM19 6 1.4 106°57 0°0/ 1.2 17
m o ’ o m o ’ o m
5 1 |1652.63| — 632.3]| 4.154| 5.012 6.6 5 1 |17 6.43| —21385]| 1589 | 2.471| 14.1| 20.4
511 |1648.60 | — 614.3| 4.081| 5.007 5.1 511 |1659.41 | —2147.8| 1534 | 2.484| 10.1| 20.2
521 |1643.81|— 6 0.7| 4.035| 5.003 3.8 521 |1650.05| —2154.2| 1.502| 2.497 55| 19.9
531 |1638.60 | — 552.7| 4.016| 4.998 3.2 531 |1639.40 | —2157.3| 1.496 | 2.510 07| 19.6
610 |1633.34| — 551.3| 4.026| 4.994 3.9 610 |1628.74| —2157.8| 1.517| 2.522 42| 19.9
620 |1628.39| — 556.8| 4.064| 4.989 5.3 620 |1619.28 | —2157.4| 1.564| 2.535 87| 20.2
630 |1624.11|— 6 9.4 | 4.127| 4.985 6.9 630 |1612.01| —2158.7| 1.635| 2546 | 12.7| 20.4
710 11620.75| — 6285 | 4.214| 4.980 8.4 710 |16 750 —22 37| 1.726| 2558 | 16.0| 20.7
108978 2001 PUg47 6 1.4 14711 4°7/30. 389954 2012 TWieo 6 1.4139°37 0°8/ 1.2 17
5 1 |17 3.09|— 9 23| 2.071] 2939 11.9 5 1 |17 2.18| —1935.7| 1.968| 2.848| 11.9| 21.0
511 |1656.52 | — 836.5| 2.012| 2.948 8.9 511 |1656.16 | —10 43.3| 1.899 | 2.848 85| 208
521 |1648.28 | — 817.4| 1.978| 2.957 6.1 521 |1648.24| —1950.2| 1.854| 2.849 47| 205
531 |1639.14|— 8 7.4| 1.971| 2.965 47 531 |1639.19| —1056.7 | 1.836 | 2.849 09| 20.2
610 |1629.98| — 8 8.0| 1.991| 2.973 6.1 610 |1630.00| —20 3.2 | 1.846 | 2.850 3.7| 205
620 |1621.65|— 819.8| 2.039| 2.980 8.9 620 |1621.62| —2010.8| 1.882| 2.850 76| 207
630 |1614.88| — 8427 | 2.110| 2.987 | 11.8 630 |1614.91| —2020.8| 1.943| 2.851| 11.2| 20.9
710 |11610.14| — 9153 | 2.203| 2.992| 14.3 710 11610.42| —2034.5| 2.026| 2.851| 142| 21.1
510811 2013 BT3p 6 1.4 201°72 077/ 1. 87385 2000 QVe3 6 1.4196°59 079/ 1.118
5 1 |17 1.27 2] 2.612| 3.479 9.8 5 1 |17 3.41| —19305]| 2.343| 3.213| 106]| 20.1
511 |16 55.17 6| 2.533| 3.475 7.0 511 |1656.80 | —1926.0| 2.265| 3.210 76| 19.9
521 |16 47.56 8| 2.479| 3.471 3.9 521 | 164851 | —1920.3| 2.213| 3.206 42| 19.6
531 |16 39.06 5| 2.454| 3.467 0.9 531 |1639.23| —1913.8| 2.180 | 3.202 1.0| 19.4
610 |16 30.44 6| 2.458| 3.462 2.9 610 |1620.81| —19 75| 2.194| 3.197 34| 19.6
620 |16 22.44 6| 2.490| 3.457 6.1 620 |1621.08| —19 2.7 | 2.228| 3.191 69| 1938
630 |16 15.75 5| 2548 | 3.451 9.0 630 |1613.78| —19 1.1 | 2.287| 3.185| 10.1| 20.0
710 |1610.85 4| 2630| 3.445| 11.6 710 |16 8.44| —19 40| 2369 3.178| 129| 20.1
297704 2001 Vig 6 1.4 294°85 1°1/31. 474819 2005 SK39 6 1.4229°07 0°1/ 1316
5 1 |17 0.18 3.4] 1.967| 2.850| 11.8 5 1 |17 0.08| —2223.7| 2.803| 3.671 9.1| 231
511 |1654.77 | —2056.9| 1.884| 2.835 8.4 511 |1654.28| —22145| 2.716 | 3.660 65| 22.9
521 |1647.48| —20 4.8| 1.825| 2.821 4.7 521 |1647.08| —22 23| 2.655| 3.649 36| 227
531 |1639.05|—19 9.3 | 1.793| 2.806 1.1 531 |1639.06 | —21 47.4| 2.623 | 3.637 04| 224
610 |1630.47 | —1813.8| 1.789| 2.792 4.0 610 |1630.89 | —2131.0| 2.620 | 3.624 28| 226
620 |1622.66|—1722.0| 1.811| 2.778 8.0 620 |1623.26 | —2114.5| 2.646 | 3.612 59| 228
630 |16 16.47 77| 1.858| 2.764| 11.7 630 |1616.79| —2059.6 | 2.698| 3.598 87| 229
710 |1612.48 34| 1.926| 2.750| 14.9 710 11611.94| —2048.2| 2.774| 3585| 11.2| 23.1
308339 2005 PPy 6 1.4 321°%66 478/ 2. 164163 2003 YSiss5 6 1.4154°90 275/31.218
5 1 |17 3.50 1.352 | 2.234| 16.1 5 1 |17 0.66| —14239| 2776 | 3.643 92| 207
511 |16 58.22 1277 | 2.221| 12.3 511 | 165451 | —1354.8| 2.712| 3.653 6.7| 20.6
521 |16 49.82 1.222 | 2.208 8.1 521 |1647.12| —1327.0| 2.674| 3.662 41| 20.4
531 |16 39.36 1.191 | 2.195 5.0 531 |1639.06| —13 25| 2.665| 3.670 25| 20.3
610 | 16 28.42 1.183 | 2.183 6.3 610 |1631.01| —1242.6| 2.686| 3.678 3.9| 204
620 |16 18.65 1.199 | 2.171| 10.5 620 |1623.57| —1228.8| 2.734| 3.684| 65| 20.6
630 |16 11.49 1.237 | 2.161| 14.9 630 |1617.31| —1222.1| 2.810| 3.691 9.0| 208
710 |16 7.82 1.292 | 2.151| 18.8 710 1161262 —1222.7| 2.908| 3.696| 11.2| 21.0
15926 1997 VPs 6 1.4 265736 0°3/ 1. 146989 2002 PCy» 6 1.4293°42 3°0/1.918
5 1 |17 3.36 1.793 | 2.674| 12.8 5 1 |17 546 | —27499| 1.503| 2.383| 149]| 195
511 |1657.31 1.707 | 2.657 9.3 511 |1659.57 | —2818.6| 1.400| 2.355| 11.1| 19.2
521 |16 49.00 1.645 | 2.640 5.1 521 |1650.65| —28 40.3| 1.336 | 2.326 6.8| 18.9
531 |16 39.26 1.609 | 2.623 0.7 531 |1639.55| —2851.6| 1.288| 2.298 31| 18.6
610 |1629.19 1.600 | 2.605 4.1 610 |1627.67 | —2851.2| 1.265| 2.269 53| 18.6
620 |16 19.94 1.618 | 2.587 8.5 620 |1616.59 | —2840.5| 1.267| 2.240| 10.1| 18.8
630 |16 12.53 1.659 | 2.569 | 12.6 630 |16 7.78| —2823.8| 1.292| 2.211| 14.8| 19.0
710 |16 7.65 1.721| 2551 16.1 710 |16 2.26| —28 6.4| 1.336| 2.182| 19.0| 19.2
106727 2000 WT1sg 6 1.4 28383 11°6/30. 99619 2002 GDgq 6 1.4185°06 4°1/31.317
5 1 |17 6.66 |+ 511.2| 1.492| 2.333| 17.1 5 1 |17 3.88| —1322.0| 1.497| 2.384| 145| 19.6
511 |1659.97 |+ 529.4| 1.412| 2.311| 14.7 511 |1657.72| —1254.9| 1.434| 2384 | 10.7| 19.3
521 |1650.62 |-+ 523.2| 1.352| 2.280| 12.5 521 |1649.22| —1232.1| 1.394| 2384| 6.6 19.1
531 |1639.49 | + 446.3| 1.315| 2.266| 11.6 531 |1639.34| —1216.4| 1.379| 2.384| 4.1| 19.0
610 |1627.83 |+ 336.1| 1.301| 2.244| 12.6 610 |1629.32| —1210.3| 1.389| 2.384| 6.4| 19.1
620 |1616.97 |+ 154.8| 1.310| 2.221| 15.1 620 |162037| —1215.4| 1.424| 2.383| 10.4| 19.3
630 |16 8.14|— 012.0| 1.341| 2.199| 18.3 630 |161351| —1232.2| 1.481| 2.383| 14.4| 19.5
710 116 2.19| — 236.2| 1.391| 2.176 | 21.4 710 |16 9.37|—13 0.1 | 1.557| 2.382| 17.8| 19.8
270980 2002 W.J11 6 1.4 210756 1°3/31 258918 2002 RS2 6 1.4239729 0°8/ 1.118
5 1 |17 4.23 79| 2.070| 2.945| 11.6 5 1 |17 435|—2121.9]| 1.867| 2.745| 125| 20.8
511 |16 57.57 44| 1.991| 2.938 8.4 511 |1657.90| —2056.2| 1.783| 2.731 9.0| 205
521 |16 49.00 9.3| 1.937 | 2.931 4.6 521 |1649.29 | —2026.1| 1.723| 2.718 50| 20.3
531 |16 39.27 3.7| 1.910| 2.923 1.3 531 |1639.35| —1952.7| 1.690 | 2.703 1.0| 20.0
610 |16 29.36 9.0| 1.912| 2.914 3.9 610 |1629.16 | —1018.5| 1.684 | 2.688 41| 20.2
620 |16 20.22 7.2| 1.941| 2.905 7.8 620 |1619.79 | —18 46.3| 1.706 | 2.672 84| 204
630 |1612.70 0.2| 1.996| 2.895| 11.3 630 |1612.23| —1819.7| 1.752| 2.656 | 12.4| 20.6
710 |16 7.38 95| 2.072| 2.884| 14.4 710 |16 7.10| —18 1.1| 1.819| 2639 | 157| 20.8
347912 2002 YK1s 6 1.4 107767 1°7/ 2. 274514 2008 SA161 6 1.4315734 5°1/30.517
5 1 |17 3.01|—2857.1| 2.506| 3.365| 10.4 5 1 |1659.88| —12 7.6 | 1.565| 2.455| 13.8| 20.0
511 |1656.28 | —28 42.6 | 2.450 | 3.386 7.6 511 |1654.87 | —1113.2| 1.493| 2.443| 10.3| 19.8
521 |1648.08| —2820.4| 2.419| 3.406 45 521 |1647.67| —1022.4| 1.445| 2.432 6.8| 195
531 |1639.15| —2750.7 | 2.417| 3.427 1.8 531 |1639.15| — 939.5| 1.421| 2.421 51| 19.4
610 |1630.32| —27 15.1 | 2.444 | 3.446 3.1 610 |1630.42| — 9 8.9| 1.422| 2.410 72| 195
620 |1622.36 | —2636.3| 2.499| 3.466 6.1 620 |162259| — 853.3| 1.447| 2.400| 109| 19.7
630 |161590| —2557.3| 2.581| 3.485 8.9 630 |1616.62| — 854.0| 1.495| 2.391| 14.6| 19.9
710 |1611.36 13| 2686 | 3.503| 11.3 710 1161316 | — 9102| 1.561| 2381 | 17.9| 20.1
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EPHEMERIDES

6 1.4 6 1.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘ |4
10885 HoriTasato 6 1.4 71°97 0°7/ 1.218 471732 2012 UOs33 6 1.4 260734 1°3/ 1.7 18

m o ’ m h m o ’ o m
5 1 |17 1.88|—19 45| 2.092| 2.970 11.4 16.9 5 1 |17 4.07| —25149| 2.148| 3.017| 11.5| 215
511 |1655.85|—1919.8| 2.025| 2.973 81| 16.7 511 |1657.67| —2534.6| 2.056| 2998 | 84| 21.2
521 |1648.04 | —1935.3| 1.982| 2.977 45| 16.4 521 |1649.20| —2550.1| 1.988| 2.979| 4.8| 21.0
531 |1639.19 | —1950.7| 1.967 | 2.980 09| 16.2 531 |1639.38| —26 0.0 | 1.947 | 2.959 15| 207
610 |1630.22| —20 6.3| 1.980| 2.984 35| 16.4 610 |1629.18| —26 4.1 | 1.935| 2.939 3.6 20.8
620 |1622.01|—2022.4| 2.020| 2.987 72| 16.6 620 |1619.62| —26 3.4 | 1.950| 2.918| 7.4| 21.0
630 |1615.36 | —2040.3| 2.085| 2.991| 10.6| 16.8 630 |1611.63| —26 02| 1.991| 2.898| 11.0| 21.2
710 1161081 | —21 0.7] 2.172| 2.994| 135| 17.0 710 |16 591 | —2557.3| 2.054| 2876 | 14.1| 21.4
329676 2003 UF7s 6 1.4 241°74 4°0/ 2.517 386332 2008 SJ193 6 1.4289°15 071/ 1.4 18
5 1 |17 7.26| —32 49| 1.698| 2562 | 143]| 215 5 1 |17 3.66| —2139.0| 1.781| 2.662| 129]| 215
511 |17 0.41|—3221.9| 1.616| 2551 | 10.8| 21.3 511 |1657.76 | —2142.7| 1.683| 2.632| 9.4 | 21.3
521 |1650.85| —3226.7| 1.557| 2.539 71| 21.0 521 |1649.43| —21439| 1.608| 2.602| 52| 20.9
531 |1639.55| —3216.5| 1.523| 2.527 42| 208 531 |1639.43| —21422| 1558 | 2572| 0.7| 20.5
610 |1627.90| —3151.1| 1.515| 2.514| 54| 20.8 610 |1628.86| —2138.2| 1.536| 2542 | 41| 20.7
620 |1617.29 | —3113.6| 1.533| 2.501 9.1| 21.0 620 |1618.93| —2133.6| 1.540| 2.511 8.8| 20.9
630 |16 8.95|—3029.5| 1.576| 2.487| 13.1| 21.2 630 |1610.78| —2130.9| 1.569 | 2.480| 13.1| 21.1
710 |16 3.64| —29451| 1.638| 2.473| 16.6| 21.4 710 |16 524| —2132.7| 1.617| 2.448| 169| 21.3
123315 2000 VTg 6 1.4 245°03 1°3/31.918 401321 2013 AA2» 6 1.4 13°74 2°0/31.918
5 1 |17 230|—1932.4| 1.852| 2.734| 12.4]| 20.2 5 1 |17 0.74| —1538.9| 2.111| 2989 | 11.3| 20.3
511 |1656.37 | —1914.2| 1.778| 2.728 89| 19.9 511 |1655.03| —1547.0| 2.043| 2990 | 81| 20.1
521 |1648.41| —1854.1| 1.727| 2.722 49| 197 521 |1647.61| —1557.6| 1.999 | 2.991 47| 19.9
531 |1639.24 | —1833.3| 1.703| 2.715 1.4 19.4 531 |1639.18| —16 11.4| 1.982 | 2.992 20| 19.7
610 |1629.90 | —18 13.8| 1.705| 2.708 42| 19.6 610 |1630.63| —1628.8| 1.993| 2994 | 4.0| 19.8
620 |1621.40 | —1757.9| 1.735| 2.701 8.3| 198 620 |1622.80| —1650.0| 2.031| 2.995| 75| 20.1
630 |1614.65| —17 47.7| 1.788| 2.694| 12.0| 20.0 630 |1616.46 | —17 155 | 2.094 | 2.996 | 10.7| 20.3
710 1161024 | —1745.0| 1.862| 2.687| 15.3| 20.2 710 |1612.12| —17 453 | 2.179| 2998 | 13.5| 20.5
491409 2012 DO3g 6 1.4 64776 4°7/31.017 216473 1999 RMg7 6 1.4289°26 4°8/30.218
5 1 |17 266 | —1252.6| 1.435| 2.326| 14.8]| 21.3 5 1 |165860| — 947.8| 2.194| 3.069| 11.1| 20.2
511 |1656.78| —12 8.6 | 1.383| 2.334| 10.9| 21.1 511 |165351|— 9 0.1| 2.111| 3.050| 84| 20.0
521 |1648.64 | —1129.4| 1.353| 2.343 6.9| 20.9 521 |1646.80| — 8 16.5| 2.051| 3.031 59| 198
531 |1639.26 | —1058.8| 1.348 | 2.351 47| 208 531 |1639.09| — 740.4| 2.019| 3.012| 4.8| 19.7
610 |1629.89 | —1040.0| 1.368| 2.360 6.9| 21.0 610 |1631.18| — 714.7| 2.013| 2992 | 6.3| 19.8
620 |1621.71 | —1035.1| 1.412| 2369 | 10.7| 21.2 620 |1623.85|— 7 15| 2.034| 2973| 9.0| 19.9
630 |1615.64 | —1044.4| 1.478| 2.378| 145| 21.4 630 |1617.85| — 7 15| 2.078| 2.954| 12.0| 20.1
710 |1161225| —11 69| 1.563| 2387 | 17.7| 21.7 710 11613.70| — 7 14.4| 2.143| 2935| 146| 20.2
380611 2004 TDip 6 1.4 166°79 1°4/31.9 17 34729 2001 QJ42 6 1.4209°38 076/ 1.6 18
5 1 |17 2.36|—1919.7| 2.078| 2.955| 115]| 21.8 5 1 |17 1.71| —24309| 2.207| 3.080| 11.1| 19.5
511 |1656.14 | —1856.3| 2.010| 2.958 82| 216 511 |1655.73| —2426.4| 2.132| 3.077| 8.0| 19.2
521 |1648.17 | —1831.2| 1.967| 2.961 45| 21.4 521 |1647.99 | —2416.9| 2.082| 3.075| 4.4 | 19.0
531 |1639.21|—18 5.8| 1.951| 2.963 14| 212 531 |1639.23| —24 26| 2.059| 3.072| 0.9| 18.7
610 |1630.19 | —1741.9| 1.963| 2.965 39| 21.4 610 |1630.35| —2344.7| 2.064 | 3.069 3.3| 18.9
620 |1622.00|—1721.9| 2.003| 2.967 76| 21.6 620 |1622.23| —23250| 2.096| 3.066| 6.9| 19.2
630 |1615.40| —17 7.7| 2.068| 2.968| 10.9| 21.8 630 |1615.63| —23 6.1 | 2.155| 3.062| 10.2| 19.4
710 1161090 | —17 0.8| 2.154| 2.969| 13.8| 22.0 710 |1611.11| —2250.6| 2.235| 3.059| 13.1| 19.5
391373 2006 WJ, 6 1.4 194°31 2°8/ 2.4 18 205722 2008 UU47 6 1.4105°22 0°6/ 1.6 17
5 1 |17 2.68| —3123.2| 2.613| 3.465| 10.2] 22.1 5 1 |17 250| —2458.7| 1.937| 2.814| 122 21.2
511 |1656.30 | —31 42.0| 2.535| 3.463 77| 22.0 511 |1656.38| —2443.0| 1.873| 2.820| 8.8 | 21.0
521 |1648.26 | —3152.8| 2.482| 3.461 50| 21.8 521 |1648.36| —2421.1| 1.833| 2.826| 49| 20.8
531 |1639.22 | —3154.4| 2.456| 3.459 3.0 21.6 531 |1639.27 | —2353.6| 1.819| 2.832| 0.9| 20.5
610 |16 30.04 | —3146.8| 2.459 | 3.456 3.8| 217 610 |1630.17 | —2322.2| 1.833| 2.838 35| 207
620 |1621.54 | —3131.4| 2.491| 3.453 6.4| 21.9 620 |1622.02| —2250.1| 1.874| 2.844| 75| 21.0
630 |1614.46 | —3111.0| 2.548| 3.450 9.1| 22.0 630 |1615.63| —2220.3| 1.939| 2.850 | 11.0| 21.2
710 |16 9.31| —30488| 2.629| 3.446| 115| 22.2 710 |1611.54| —21559| 2.026| 2.856| 14.0| 21.4
320584 2008 BO1g 6 1.4 137°%64 3°8/ 2.4 17 353814 2012 TJ2a3 6 1.4241°16 0°4/ 1.3 17
5 1 |17 7.66| —31128]| 1.671| 2538 144]| 21.3 5 1 |17 2.12| —2114.7]| 2.046| 2.924| 11.6| 21.6
511 |17 0.50| —3138.8| 1.608| 2.544| 10.8| 21.1 511 |1656.15| —2110.4| 1.969 | 2917 | 83| 21.4
521 |1650.78 | —3153.4| 1.568| 2.551 6.9| 20.9 521 |164829| —21 35| 1.916| 2910| 46| 21.1
531 |1639.55| —3154.0| 1.553| 2.557 40| 208 531 |1639.29 | —20545| 1.880| 2.903| 0.7| 20.8
610 |1628.19 | —3140.7| 1.564| 2.563 52| 20.8 610 |1630.10 | —2044.4| 1.891 | 2.895 3.6 21.0
620 |1618.06 | —3116.2| 1.601| 2.568 8.8| 21.1 620 |1621.67| —2035.0| 1.910| 2.888| 7.5| 21.3
630 |1610.25| —3045.7| 1.663| 2.574| 125| 21.3 630 |1614.84| —2028.4| 1.973| 2.880| 11.1| 21.5
710 |16 539 | —30145| 1.744| 2578| 158| 215 710 11610.19| —2026.5| 2.048| 2.872| 141| 21.6
348970 2006 UAg; 6 1.4 196°99 2°0/ 2.218 462253 2008 DA 19 6 1.4125°08 4°0/31.417
5 1 |17 1.72| —2859.9| 2.340| 3.204| 10.9| 21.4 5 1 |17 4.16| —1251.6]| 1.618| 2501 | 13.9| 21.4
511 |1655.68 | —28 58.3| 2.265| 3.203 8.0| 21.2 511 |1657.74| —1231.5| 1560 | 2507 | 10.2| 21.2
521 |16 47.93| —2848.8| 2.214| 3.201 48| 21.0 521 |1649.18| —1216.4| 1.525| 2514| 6.3| 21.0
531 |1639.19 | —28 31.1| 2.191| 3.200 21| 208 531 |1639.40| —12 85| 1.515| 2520| 4.0| 20.9
610 |1630.36 | —28 6.2| 2.196| 3.198 35| 20.9 610 |1629.57 | —12 95| 1.532| 2526| 6.0| 21.0
620 |1622.29|—2736.2| 2.228| 3.196 6.6 21.1 620 |1620.79| —1220.6| 1.574| 2532| 97| 21.2
630 |1615.74 | —27 4.4| 2.287| 3.194| 97| 21.3 630 |1613.97 | —1241.8| 1.639| 2538 | 13.4| 21.5
710 11611.22| —2634.1| 2.367 | 3.192| 12.4| 21.4 710 |16 9.69| —13125| 1.725| 2543 | 16.6| 21.7
293033 2006 WFg; 6 1.4 329743 2°0/ 1.817 21267 1996 JUs 6 1.4301°32 3°9/31.218
5 1 |17 0.70| —26 3.1| 1.188| 2.080| 16.5]| 20.2 5 1 |17 2.01| —1619.3| 1.279| 2.178| 15.7| 18.9
511 |1656.38| —26 15.5| 1.113| 2.071| 12.1| 19.8 511 |1656.93| —1530.2| 1.204| 2.161| 11.5| 18.6
521 |1648.92|—2619.9| 1.059| 2.054| 7.1| 195 521 |1649.08| —1440.0| 1.150| 2.144| 6.9| 18.3
531 |1639.35| —2614.5| 1.026 | 2.038 23] 19.2 531 |1639.42| —13529| 1.119| 2.128 3.9| 18.0
610 |1629.26 | —26 0.1| 1.017| 2.023 52| 19.3 610 |1629.36| —1313.8| 1.113| 2.112| 6.8| 18.2
620 |1620.33|—2539.5| 1.030| 2.010| 10.7| 19.6 620 |1620.35| —1247.2| 1.130| 2.096 | 11.7| 18.4
630 |1614.02|—2517.9| 1.063| 1.997| 159 | 19.8 630 |1613.67 | —1236.0| 1.167| 2.080| 16.5| 18.6
710 |11611.26 | —25 0.3 | 1.114| 1.985| 20.3| 20.0 710 11610.10| —1241.0| 1.222| 2.065| 20.6| 18.8




EPHEMERIDES

6 1.4 6 1.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
41466 2ooohow24 6 1.4 255701 3°8/31.718 501644 2014hSB219 6 1.4 181765 3°8/31.517

m o ’ o m m o ’ o m
5 1 |17 4.11|—1130.2] 1.860| 2.735| 12.7| 18.6 5 1 |17 4.44|—13 18| 1.697| 2577 | 135]| 21.7
511 |1657.74 | —11325| 1.779| 2.721 95| 183 511 |1657.97 | —12422| 1.632| 2578| 9.9| 215
521 |1649.27 | —1141.2| 1.721| 2.708 6.0| 18.1 521 |1649.36| —1226.9| 1580 | 2578 | 6.1| 21.2
531 |1639.45| —1157.8| 1.690 | 2.694 3.8| 17.9 531 |1639.49 | —12182| 1.573| 2.578 3.8| 21.1
610 |1629.30 | —1223.1| 1.686| 2.680 56| 18.0 610 |1629.49 | —1218.0| 1.583| 2578 | 5.8| 21.2
620 |1619.88| —1256.9| 1.709| 2.666 92| 18.2 620 |1620.45| —1227.3| 1.620| 2577| 9.6| 21.4
630 |1612.13|—1339.0| 1.757| 2.651| 12.9| 18.4 630 |1613.29| —1246.5| 1.679| 2576 | 13.3| 21.7
710 |16 6.73| —14282| 1.825| 2.636| 16.0| 18.6 710 |16 8.61| —13153| 1.750| 2574 | 16.4| 21.9
333998 2000 SN36 6 1.4 284791 5°0/30.518 425045 2009 PQ12 6 1.4320°81 272/ 1.917
5 1 |17 151 | —1148.3] 1.723| 2.606| 13.2| 20.5 5 1 |17 1.29| —2614.3| 1.237| 2.135| 16.2| 20.7
511 |1656.04 | —1055.9| 1.636| 2.582 99| 20.3 511 |1656.88| —2629.7| 1.154| 2.110| 12.0| 20.4
521 |1648.40|—10 6.2| 1.573| 2.558 6.6| 20.0 521 |1649.31| —2637.5| 1.091| 2.086| 7.1| 20.0
531 |1639.35|— 9233| 1.535| 2534| 50| 19.9 531 |1639.53 | —2635.6| 1.051| 2.063 24| 19.6
610 |1629.93| — 851.3| 1.523| 2.510 7.0| 19.9 610 |1629.06 | —2624.1| 1.034| 2.041 53| 198
620 |1621.24 | — 833.2| 1.537| 2.486| 10.7| 20.1 620 |1619.60| —26 5.6 | 1.040| 2.019| 10.8| 20.0
630 |1614.26 | — 830.7| 1.573| 2.461| 144| 20.3 630 |1612.69| —2544.8| 1.066| 1.998 | 16.0| 20.2
710 |16 9.69| — 843.7| 1.627| 2.437| 17.8] 20.4 710 |16 9.33| —2527.2| 1.110| 1.979| 205| 20.4
499689 2010 WL 45 6 1.4 200783 0°0/ 1.2 17 85165 1988 TV> 6 1.4263°77 079/ 1.7 18
5 1 |17 513 | —2226.9| 1.865| 2.741| 126]| 22.7 5 1 |17 5.10| —2538.9| 2.167| 3.034| 11.5| 20.1
511 |1658.44| —2223.4| 1.790| 2.738 91| 225 511 |1658.44| —2527.1| 2.063| 3.005| 84| 19.8
521 |1649.61 | —2216.1| 1.740| 2.734| 5.0| 22.2 521 |1649.69| —25 84| 1.985| 2976 | 4.8| 19.6
531 |1639.48 | —22 49| 1.717| 2.731 06| 21.9 531 | 163955 | —24 425 | 1.933| 2.946 1.1 19.2
610 |1629.18| —2151.0| 1.721| 2.726 3.8 221 610 |1629.01 | —2410.4| 1.911| 2.915 36| 19.4
620 |1619.79 | —2136.7 | 1.752| 2.721 81| 224 620 |1619.09| —23349| 1.916| 2.884| 7.6| 19.6
630 |1612.24| —2124.6| 1.808| 2.716| 11.9| 22.6 630 |1610.75| —2259.3| 1.947| 2.851| 11.3| 19.7
710 |16 7.16 | —2117.2| 1.885| 2.710| 15.1| 228 710 |16 4.68| —2227.6| 2.001| 2.818| 146 19.9
397684 2008 BGys 6 1.4 70%86 0°7/ 1.217 335017 2004 LAg 6 1.4324°51 8°1/31.317
5 1 |17 030 —2042.4] 2.162| 3.040| 11.0| 21.7 5 1 |17 067|— 5 1.4] 1.260| 2.149| 16.6| 19.6
511 |16 54.65| —2030.8| 2.099 | 3.048 78| 215 511 |1656.16 | — 449.4| 1.177| 2.120| 13.2| 19.3
521 |16 47.38| —2017.0| 2.061| 3.056 43| 213 521 |1648.82| — 454.1| 1.113| 2.091 98| 19.0
531 |1639.21|—20 2.0| 2.050| 3.063 0.8| 21.0 531 |1639.47 | — 520.7| 1.072| 2.064| 81| 188
610 |1631.00| —1947.1| 2.067| 3.071 34| 21.2 610 |1629.42| — 611.9| 1.053| 2.037| 9.8| 188
620 |1623.59|—1934.1| 2.111| 3.079 70| 215 620 |1620.13| — 726.8| 1.056| 2.012| 13.6| 18.9
630 |1617.68| —19249| 2.181| 3.087 | 10.2| 21.7 630 (161299 —9 19| 1.080| 1.988| 18.0| 19.1
710 11613.74| —1920.9| 2.272| 3.0905| 12.9| 21.9 710 |16 8.99| —1051.9| 1.121| 1.965| 22.0| 19.3
166532 2002 RN11 6 1.4 233756 5°1/29.9 18 509224 2006 SV329 6 1.4190°80 072/ 1.5 18
5 1 |17 0.00|— 7 7.4| 2519]| 3.381| 10.3| 20.9 5 1 |17 094| —23 16| 2.885| 3.750| 9.0| 23.4
511 |1654.30| — 618.1| 2.439| 3.367 79| 207 511 |1654.86| —22585| 2.806| 3.748| 6.4| 23.2
521 |1647.17 | — 534.2| 2.384| 3.353 59| 20.6 521 |1647.45| —2252.3| 2.754 | 3.746 35| 23.0
531 |1639.20 | — 458.8| 2.356| 3.339 51| 20.5 531 |1639.25| —22432| 2730 | 3.743| 05| 227
610 |1631.07| — 4345| 2357 | 3.324| 6.3| 20.6 610 |1630.96 | —2232.0| 2.736 | 3.740 27| 229
620 |1623.50| — 422.9| 2.384| 3.309 86| 20.7 620 |1623.24| —22199| 2.771| 3.737| 56| 23.1
630 |1617.11 | — 424.4| 2.436| 3.293| 11.1| 20.8 630 |1616.67 | —22 87| 2.833| 3.732| 83| 233
710 1161237 | — 4384| 2509| 3.276| 13.4| 20.9 710 |1611.71| —2159.9| 2.918| 3.728| 10.7| 23.5
28755 2000 HK4 6 1.4 249°76 0°8/ 1.218 57713 2001 UN124 6 1.4199°97 4°5/30.9 18
5 1 |17 1.41|—2013.2] 2.105| 2.983| 11.3| 19.4 5 1 |17 0.18| — 8 15.8| 2.338| 3.204| 10.8| 19.6
511 |1655.61 | —20 7.6| 2.028| 2.977 81| 19.2 511 | 165447 | — 756.2| 2268 | 3.203| 82| 19.4
521 |1648.00| —20 0.3| 1.975| 2.970 45| 18.9 521 |1647.28| — 743.2| 2.224| 3.201 57| 19.2
531 |1639.31 | —1951.8| 1.950| 2.963 09| 187 531 |1639.23| — 738.8| 2206| 3.199| 45| 19.1
610 |1630.44 | —19435| 1.952| 2.956 3.6| 188 610 |1631.08| — 7446 | 2217 | 3.196| 57| 19.2
620 |1622.30|—1936.7| 1.982| 2.949 74| 19.1 620 |162357| — 8 09| 2254 | 3.194| 82| 19.4
630 |1615.69 | —1933.3| 2.036| 2.942| 10.8| 19.3 630 |1617.36 | — 827.4| 2.315| 3.191| 109| 19.5
710 |1611.17 | —19348| 2.113| 2.935| 13.8| 195 710 1161291 —9 31| 2399 3.188| 13.3| 19.7
29326 1994 RK3 6 1.4 1%85 2°7/31.817 382459 2000 ST 6 1.4210°84 11%6/ 4.1 18
5 1 |1659.65| —1754.7| 1.126| 2.035| 165]| 18.6 5 1 |1723.41| —48258| 1.647| 2.438| 17.9| 23.3
511 |1655.32 | —1730.4| 1.070| 2.033| 11.9| 18.3 511 |1713.23| —4941.3| 1567 | 2.429| 155| 23.1
521 |1648.17 | —17 6.2| 1.034| 2.032 6.8| 18.0 521 |165853| —5032.2| 1.507 | 2.419| 132| 22.9
531 |1639.34| —1644.9| 1.021| 2.032 27| 17.8 531 |1640.70 | —50 48.0 | 1.470| 2.408| 11.8| 22.8
610 |1630.36 | —1629.6| 1.030| 2.034| 6.0| 18.0 610 |1622.10| —5023.2| 1.457| 2.395| 11.9| 22.7
620 |1622.68| —1623.2| 1.061| 2.036| 11.1| 18.3 620 |16 5.30| —4920.8| 1.467| 2.380| 13.7| 22.8
630 |1617.52| —1627.7| 1.112| 2.040| 15.9| 185 630 |1552.34| —4751.2| 1.500| 2.364| 16.3| 22.9
710 |161554 | —1643.4| 1.181| 2.045| 19.9| 18.8 710 |154422| —46 85| 1551 | 2347| 19.1| 23.1
338858 2003 YPso 6 1.4 169°78 3°9/ 4.917 155736 2000 RN 103 6 1.4180°25 7°0/28.618
5 1 |1657.47 | —4436.4| 4.643| 5.430 72| 206 5 1 |17 164| — 7358]| 1.851| 2.724| 129 19.4
511 |1652.14 | —44 359 | 4564 | 5.431 6.0| 20.5 511 |1655.72| — 549.6| 1.791| 2.724| 10.0| 19.2
521 |1645.85| —44 25.8| 4.508| 5.432 48| 20.5 521 |1648.01|— 4 90| 1.756| 2.725| 7.7| 19.0
531 |1639.03| —44 5.4 | 4.480| 5.432 40| 20.4 531 |1639.32| — 2406| 1.747| 2.725| 7.1| 19.0
610 |1632.23| —4335.1| 4.479| 5.432 41| 20.4 610 |1630.61|— 1299| 1.765| 2.725| 87| 19.1
620 |1625.91 | —4256.2| 4.507| 5.433 48| 20.5 620 |1622.78| — 040.3| 1.808| 2.724| 11.4| 19.3
630 |1620.51|—4210.7| 4.561| 5.433 6.0| 20.5 630 |1616.60| — 013.0| 1.874| 2.724| 142| 19.4
710 1161637 | —4121.2| 4.639| 5.434| 72| 20.6 710 1161257 — 0 63| 1.958| 2.723| 16.7| 19.6
311259 2005 EX73 6 1.4 74%45 1°7/ 1.817 519497 2012 DW1oq 6 1.4358°82 1°5/31.917
5 1 |17 6.41| —2549.8| 1.395| 2.280| 155]| 21.3 5 1 |17 254| —1950.0| 1.374| 2.269| 150]| 21.5
511 |1659.74| —26 2.1 | 1.343| 2.293| 11.2| 21.0 511 |1657.05| —1928.9| 1.312| 2.268| 10.8| 21.2
521 |1650.42|—26 6.7 | 1.313| 2.306 6.4| 20.8 521 |1649.01| —19 53| 1.271| 2.268| 6.0| 21.0
531 |1639.61|—26 2.4| 1.307| 2.319 1.9| 205 531 |1639.46 | —18 41.0 | 1.255| 2.267 1.6 | 207
610 |1628.82| —2550.4| 1.327| 2.333 46| 208 610 |1629.76 | —1818.8| 1.263| 2.267| 5.0| 20.9
620 |1619.42 | —2533.6| 1.372| 2.346 93| 21.1 620 |1621.24| —18 1.7| 1.295| 2268 | 9.9| 21.2
630 |161252| —2516.2| 1.439| 2359 | 13.5| 21.3 630 |1614.99| —17525| 1.350| 2.268| 14.3| 21.4
710 |16 8.72|—25 22| 1526| 2372| 17.0| 21.6 710 |1611.65| —1752.7| 1.423| 2.270| 18.0| 21.7
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EPHEMERIDES

6 1.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘
306431 1998hSR4g 6 1.4186°18 8°2/ 4.415 497220 2004hXD134 6 1.4 159711 1%6/ 2.2
m o ’ o m m o ’ o
5 1 |1718.95| —5225.3| 3.071| 3.803| 11.6| 23.3 5 1 |17 453| —2916.4| 2.303| 3.163| 11.2
511 |17 8.47|—5330.2| 2.993| 3.803| 10.3| 23.2 511 |1657.62| —2847.3| 2.233| 3.169| 8.2
521 |1655.26 | —54 17.4| 2.938 | 3.802 9.0| 23.1 521 |1649.02| —28 86| 2.187| 3.175| 4.8
531 |1640.26 | —54 41.9| 2.908 | 3.800 83| 231 531 |1639.50 | —2721.0| 2.169 | 3.180 1.8
610 |1624.83| —5441.4| 2.904| 3.796 84| 231 610 |1630.02| —2626.7| 2.181| 3.185 3.3
620 |1610.37 | —5417.2| 2.927| 3.792 92| 231 620 |1621.45| —25203| 2221 | 3.189| 6.7
630 |1558.12| —53339| 2.974| 3.787 | 10.5| 23.2 630 |1614.52| —24330| 2.287| 3.193| 9.3
710 |1548.83| —5238.1| 3.044| 3.780| 11.9| 233 710 |16 9.70| —2341.4| 2.377| 3.196 | 12.6
413400 2004 RV343 6 1.4 269787 175/ 1.117 236090 2005 LMys 6 1.4 19736 5°0/30.6
5 1 |17 596 | —1857.1| 1.500| 2.386| 146]| 21.6 5 1 |165893| —1152.1| 1.623| 2.512| 135
511 |1659.70 | —1852.4 | 1.412| 2.364| 10.6| 21.3 511 |1654.02| —1058.4| 1.568 | 2.517 | 10.0
521 |1650.65| —18 47.0 | 1.346 | 2.342 6.0| 21.0 521 |1647.18| —10 9.4 | 1.537| 2.523| 6.6
531 |1639.70 | —18 41.4| 1.306| 2.319 1.6| 206 531 |1639.28| — 9205| 1.530| 2529 | 5.0
610 |1628.16 | —18 37.0| 1.291| 2.295 50| 20.8 610 |1631.36| — 9 2.0| 1.548| 2.536| 6.8
620 |1617.45|—1835.8| 1.302| 2.271| 10.2| 21.0 620 |1624.41| — 849.2| 1591 | 2543 | 10.1
630 |16 8.88| —1840.2| 1.335| 2247 | 149| 21.2 630 |1619.24| — 851.4| 1.657| 2.551| 13.5
710 |16 3.34| —1852.2| 1.387| 2.222| 19.0| 21.4 710 11616371 — 9 7.7| 1.741| 2560 | 16.4
500883 2013 JJgs 6 1.4 94731 0°3/30.7 16 502556 2015 BZ474 6 1.4194°18 378/31.2
5 1 |1640.48| —10 18.8 | 41.742 | 42.606 07| 238 5 1 |17 3.43| —1240.4]| 1.895| 2.771| 125
511 |1639.77 | —10 15.5 | 41.678 | 42.612 05| 237 511 |1657.10| —1212.4| 1.826| 2.770| 9.2
521 |1639.01 | —10 12.6 | 41.640 | 42.618 04| 237 521 |1648.86| —11483| 1.781| 2.768| 5.8
531 |1638.21 | —1010.1|41.632|42.624| 0.3| 23.7 531 |1639.50 | —1130.3| 1.763| 2.766 3.8
610 |1637.41| —10 8.1 | 41.651 | 42.631 04| 237 610 |1630.01 | —11206| 1.772| 2.763| 5.7
620 |1636.64 | —10 6.5|41.699 | 42.637 05| 23.8 620 |1621.36| —1120.8| 1.807| 2.760| 9.1
630 |1635.91 | —10 5.6 |41.774 | 42.643 07| 238 630 |1614.38| —1131.5| 1.866| 2.756 | 12.4
710 1163526 | —10 5.2 | 41.873 | 42.649 09| 238 710 |16 9.65| —1152.3| 1.946| 2.752| 15.4
57605 2001 TA106 6 1.4 314°74 2°6/ 1.818 83746 2001 TQi36 6 1.4167736 275/31.7
5 1 |17 5.04| —2610.2| 1.537| 2.419| 145]| 18.0 5 1 |17 1.11| —1359.5]| 2.492| 3.362| 10.1
511 |1659.00 | —26 56.7 | 1.463| 2.411| 10.7| 17.7 511 |1655.09| —1354.1| 2.423| 3.365| 7.3
521 |1650.23| —2738.5| 1.411| 2.402 6.4| 17.4 521 |1647.63| —1351.4| 2.380 | 3.368| 4.4
531 |1639.65| —2812.4| 1.384| 2.394 28| 17.2 531 |1639.34| —13525| 2.364| 3.371 2.5
610 |1628.63| —2836.6| 1.383| 2.387 49| 17.3 610 |1630.98| —13582| 2.377| 3.373| 4.0
620 |1618.58 | —2851.5| 1.407| 2.379 93| 175 620 |1623.24| —14 9.1 | 2.419| 3.375| 6.9
630 |1610.78| —29 0.1| 1.455| 2.372| 135| 17.8 630 |1616.78| —14256| 2.486| 3.376 | 9.7
710 |16 6.03| —29 6.1| 1.521| 2.365| 17.2| 18.0 710 |1612.05| —1447.9| 2576| 3.377| 12.2
474880 2005 SO1s50 6 1.4 26471 1°0/ 1.0 18 297472 2000 TTx 6 1.4170°22 3°8/30.5
5 1 |17 0.08| —1926.5| 2.380| 3.256 | 10.3| 21.9 5 1 |1658.97| —11 0.0| 2.602| 3.471 9.7
511 |1654.55| —1915.1 | 2.295| 3.242 74| 217 511 |1653.48| —1014.0| 2.535| 3.473| 7.2
521 |1647.41|—19 23| 2.235| 3.229 41| 215 521 |1646.70 | — 931.4| 2.495| 3.475| 4.9
531 |1639.30 | —1849.1| 2.202| 3.215 11| 212 531 |1639.22 | — 854.6| 2.482| 3.477 3.8
610 |1631.00| —1836.6 | 2.198 | 3.201 34| 21.4 610 |1631.71| — 826.1| 2.497| 3.478| 5.1
620 |1623.29 | —1826.5| 2.222| 3.187 6.8| 21.6 620 |1624.80| — 8 7.2| 2540 | 3.480| 7.5
630 |1616.89 | —1820.3| 2.271| 3.173| 10.0| 21.7 630 |1619.06 | — 759.0| 2.600| 3.480 | 10.0
710 1161233 | —1819.4| 2.342| 3.158| 12.8| 21.9 710 1161491| — 8 1.01 2.698| 3.481| 12.2
289374 2005 CL13 6 1.4 61%4 3°4/31.917 488568 2001 XJ13 6 1.4120°88 2°3/ 2.6
5 1 |17 5.43|—1428.8| 1.281| 2.174| 16.1| 20.2 5 1 |17 2.77| —3116.0| 2.792| 3.641 9.7
511 |165895| —1424.0| 1.238| 2.192| 11.6| 20.0 511 |1656.14| —31 9.6 | 2.731| 3.660| 7.2
521 |1649.95| —1424.1| 1.217| 2.210 6.8| 19.8 521 |1648.13| —3054.9| 2.696 | 3.677| 4.5
531 |1639.60 | —14 30.8| 1.219| 2.228 34| 19.6 531 |1639.40 | —3031.6| 2.680 | 3.694| 2.4
610 |1629.36 | —14 44.9 | 1.247 | 2.247 6.0| 198 610 |1630.73|—30 1.1| 2.711| 3.711 3.2
620 |1620.54|—15 6.8| 1.298| 2.265| 10.4| 20.1 620 |1622.83| —29254| 2762 | 3.727| 5.7
630 |1614.14| —1536.6| 1.371| 2.284| 145| 20.4 630 |1616.31 | —2847.6| 2.841| 3.742| 8.3
710 11610.73| —16 135| 1.463| 2.303| 18.0| 20.7 710 |1611.57| —2810.7| 2.942| 3.757 | 10.5
106682 2000 WL 154 6 1.4 234727 3°1/ 2.818 397093 2005 UR369 6 1.4299°30 3°1/31.0
5 1 |17 2.19| —32555]| 2.460| 3.312| 10.8| 19.5 5 1 |1658.99| —1530.6| 2.085| 2.967 | 11.2
511 |1656.10 | —3258.1| 2.378| 3.305 82| 193 511 |1653.93| —1444.4| 2.000| 2.948| 8.2
521 |1648.26| —3250.7| 2.321| 3.299 54| 19.2 521 |1647.15| —1357.9| 1.939| 2.930| 5.0
531 |1639.41 | —3232.3| 2.291| 3.292 3.3 19.0 531 |1639.30 | —1314.0| 1.905| 2.911 3.1
610 |1630.42|—32 3.6| 2.288| 3.285 40| 19.0 610 |1631.24| —12358| 1.808| 2.892| 5.0
620 |1622.17 | —3126.8| 2.314| 3.278 6.7| 19.2 620 |1623.83| —12 6.0| 1.918| 2.874| 8.4
630 |1615.43 | —3045.5| 2.365| 3.271 95| 19.4 630 |1617.85| —1146.7| 1.962| 2.856 | 11.7
710 11610.74| —30 36| 2.440| 3.263| 12.1| 195 710 |1613.84| —1138.9| 2.027| 2.838| 14.7
93105 2000 SB7 6 1.4 240723 2°3/31.418 75211 1999 VD1o3 6 1.4146789 0°1/ 1.4
5 1 |17 2.82| —1752.7| 2.140| 3.015| 11.3| 20.3 5 1 |17 539| —2335.8| 1.740| 2.618| 13.3
511 |1656.60 | —17 6.8 | 2.054| 3.000 81| 20.1 511 |1658.62| —23 54| 1.677| 2.625| 9.5
521 |164858 | —16185| 1.992| 2.985 47| 19.9 521 |1649.71| —22286| 1.637| 2.631 5.2
531 |1639.45| —1530.2| 1.959| 2.968 23| 19.7 531 |1639.62| —2146.8| 1.624| 2.637| 0.7
610 |1630.13 | —14449| 1.954| 2.951 45| 1938 610 |1629.53| —21 29| 1.638| 2.643| 4.0
620 |1621.51|—14 58| 1.976| 2.934| 81| 20.0 620 |1620.54| —2020.7| 1.679| 2.648| 8.3
630 |1614.40| —13355| 2.024| 2.916| 11.5| 20.2 630 | 161356 | —1944.0| 1.744| 2.653| 12.2
710 |16 9.36| —1315.6| 2.093| 2.807| 145| 20.3 710 |16 9.12| —1915.7| 1.830| 2.657 | 15.4
291626 2006 HO11 6 1.4 239701 4°0/31.217 467284 2016 EP193 6 1.4 110715 14°0/28.8
5 1 |17 1.24|—1157.3] 1.979| 2.857| 12.0| 21.2 5 1 |17 454|4+13492| 1.737| 2.532| 17.0
511 |1655.51 | —1130.9| 1.908| 2.851 89| 21.0 511 |1657.74| +15 85| 1.708| 2550 | 15.4
521 |1647.98| —11 88| 1.860| 2.846 57| 20.8 521 |1649.10| +16 0.1 | 1.699 | 2.567 | 14.3
531 |1639.38| —1053.5| 1.839| 2.840 40| 207 531 |1639.54|-+1618.4| 1.711| 2584 | 14.1
610 |1630.64 | —1046.9| 1.845| 2.835 56| 20.7 610 |1630.12| +16 1.8| 1.743| 2.601| 14.7
620 |1622.65|—1050.3| 1.877| 2.829 8.8| 20.9 620 |1621.81|+15125| 1.796 | 2.617 | 15.9
630 |1616.20 | —11 4.2| 1.933| 2.823| 12.1| 21.1 630 |1615.37 | +1355.6| 1.868| 2.632| 17.4
710 11611.85| —1128.1| 2.010| 2.817| 14.9| 21.3 710 |1611.25|+1217.9| 1.955| 2.647 | 18.8
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EPHEMERIDES

6 1.4 6 1.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
440981 2oo7hco37 6 1.4120°70 3°8/31.116 67145 2000 AW173 6 1.4 201764 4°2/30.9 18
m o ’ o m h m o ’ o m
5 1 |1659.18 | —1011.7| 2.425| 3.295| 10.3| 21.9 5 1 |17 1.42| — 921.3| 2.408| 3.273| 106]| 19.5
511 |1653.73| — 951.4| 2.361| 3.300 77| 217 511 |1655.38| — 853.7| 2.334| 3.269 8.0| 193
521 |1646.89 | — 936.1| 2.322| 3.304 51| 21.6 521 |1647.85| — 831.3| 2.286| 3.264| 55| 19.1
531 |1639.28| — 927.8| 2.311| 3.308 3.8| 215 531 |1639.45| — 816.4| 2.265| 3.259 42| 19.0
610 |1631.62| — 927.8| 2.327| 3.312 51| 21.6 610 |1630.94| — 810.7| 2.273| 3.253 55| 19.1
620 |1624.60| — 936.7| 2.370| 3.315 76| 217 620 |1623.04| — 815.1| 2.307 | 3.247 81| 19.2
630 |1618.82| — 9547 | 2.438| 3.319| 10.2| 21.9 630 |1616.44| — 829.8| 2367 | 3.240| 10.8| 19.4
710 |1614.73| —1020.9| 2528 | 3.323| 126 | 22.1 710 1161159 | — 854.2| 2.449| 3.233| 13.2| 19.6
104201 2000 EN1gg 6 1.4 17419 3°4/ 2.6 18 75525 1999 XQ200 6 1.4231°45 471/ 2718 R
5 1 |17 4.96|—32182| 2.351| 3.203| 11.3| 20.3 5 1 |17 563| —34 15| 2.264| 3.111| 11.8| 20.6
511 |1658.14 | —3240.7| 2.278| 3.205 85| 20.1 511 |1658.84| —3426.9| 2.178| 3.101 91| 20.4
521 |1649.44 | —3253.9| 2.229| 3.207 56| 19.9 521 |1649.95| —3441.7| 2.117| 3.090 6.2| 20.2
531 |1639.61 | —3256.0| 2.207 | 3.208 35| 198 531 |1639.73| —3443.6| 2.082| 3.079 42| 20.0
610 |1629.65| —3247.0| 2.214| 3.209 43| 198 610 |1629.23| —3432.1| 2.075| 3.067 49| 20.0
620 |1620.49 | —3228.6| 2.248| 3.209 7.0| 20.0 620 |1619.50 | —34 8.9 | 2.095| 3.055 76| 20.2
630 |1612.97|—32 4.1| 2.308| 3.209 99| 20.2 630 |1611.49| —3337.8| 2.141| 3.042| 10.6| 20.3
710 |16 7.65| —31375| 2.390| 3.200| 12.5| 20.4 710 |16 5.84| —33 33| 2200 3.029| 13.3| 20.5
326205 2012 CK1 6 1.4 57772 0°8/ 1.217 36960 2000 SV279 6 1.4224°%7 0°3/ 1.418
5 1 |17 439 | —2112.4] 1.340| 2.233| 155]| 21.2 5 1 |17 568 —1933.4| 1.954| 2.828| 12.2| 19.1
511 |165829| —2057.4| 1.290| 2.245| 11.0| 21.0 511 |1658.90| —20 4.0| 1.876 | 2.823 8.8| 18.9
521 |1649.66 | —2039.0 | 1.262| 2.258 6.0| 20.7 521 |1650.00 | —2035.4| 1.823| 2.817 49| 187
531 |1639.64 | —2018.3| 1.258| 2.271 1.0 204 531 |1639.74| —21 6.2| 1.797| 2.811 07| 183
610 |1629.67 | —1957.8| 1.279| 2.284 47| 207 610 |1629.18| —2135.8| 1.799 | 2.804 3.7| 18.6
620 |1621.07|—19405| 1.324| 2.298 96| 21.0 620 |1619.38| —22 42| 1.829| 2.797 7.8| 188
630 |1614.86|—1929.4| 1.392| 2.311| 13.9| 21.3 630 |1611.30| —2232.1| 1.884| 2.790| 11.6| 19.0
710 |11611.60| —1926.4| 1.479| 2.325| 175| 21.6 710 |16 559| —23 09| 1.961| 2.783| 147| 19.2
71122 1999 XCigs 6 1.4 154°06 3°1/ 2.6 18 135183 2001 QK329 6 1.4191°92 7°5/29.218
5 1 |17 4.83| —32135]| 2.463| 3.313| 10.9| 19.6 5 1 |1659.49| 4+ 016.8| 2.338| 3.184| 11.5| 20.2
511 |1657.91 | —3225.7| 2.394| 3.320 82| 195 511 |1654.00|+ 1 9.7| 2.277| 3.183 95| 20.0
521 |1649.25| —32285| 2.349| 3.328 53| 19.3 521 |1647.08|+ 151.1| 2.240| 3.182 8.0| 19.9
531 |1639.60 | —3220.7 | 2.333| 3.334 32| 19.2 531 |1639.36 |+ 217.1| 2.228| 3.180 75| 19.9
610 |1629.90 | —32 2.7 | 2.344| 3.341 40| 19.2 610 |1631.57 |+ 2254 | 2.243| 3.178 85| 19.9
620 |1621.01|—3136.6| 2.384| 3.346 6.6| 19.4 620 |1624.42| -+ 2155| 2.282| 3.177| 10.3| 20.1
630 |1613.71| —31 5.7| 2.450| 3.352 94| 19.6 630 |161854 |+ 1485]| 2.344| 3.174| 12.3| 20.2
710 |16 851 |—30339| 2539| 3.356| 11.9| 19.8 710 1161438+ 1 661 2.426| 3.172| 143| 20.3
92609 2000 POy 6 1.4 253’86 074/ 1.418 472806 2015 FWi60 6 1.4258°57 377/31.317
5 1 |17 522|—2014.8] 2.100| 2.971| 11.6| 20.0 5 1 |17 1.26| —13 3.0| 1.887| 2.767| 12.3| 21.2
511 |1658.57 | —2029.0| 2.006 | 2.951 84| 197 511 |1655.61| —1235.1| 1.818| 2.764| 9.0| 21.0
521 |1649.83 | —20425| 1.937| 2.930 47| 195 521 |1648.11| —1210.8| 1.772| 2.760 57| 208
531 |1639.71 | —2054.9| 1.895| 2.909 07| 19.1 531 |1639.50 | —1152.4| 1.753| 2.757 3.7| 207
610 |1629.17 | —21 6.2| 1.882| 2.887 3.7| 193 610 |1630.76 | —1142.3| 1.760 | 2.753 55| 20.8
620 |1619.23 | —2117.1| 1.897| 2.864 77| 195 620 |1622.81| —1141.9| 1.794| 2.749 89| 21.0
630 |1610.85|—2129.0| 1.938| 2.841| 11.4| 19.7 630 |1616.49| —1151.9| 1.851| 2.745| 123 | 21.2
710 |16 4.73|—21437| 2.001| 2.817| 147| 19.9 710 1161235| —1211.9| 1.929| 2.742| 153 | 21.4
234105 1999 VP15 6 1.4 15915 5°0/ 2.918 173205 1998 RTe7 6 1.4277°61 3°0/ 2.4 18
5 1 |17 7.52| —3639.9| 2.304| 3.140| 12.0] 20.9 5 1 |17 3.67| —3012.7| 1.945| 2.812| 12.6| 19.8
511 |17 0.11| —3720.8| 2.234| 3.146 94| 208 511 |1657.65| —3024.4| 1.850 | 2.796 94| 19.6
521 |1650.59 | —37 49.6 | 2.189 | 3.151 6.8| 20.6 521 |1649.38| —3026.6| 1.795| 2.781 6.0| 19.4
531 |1639.79 | —38 3.4| 2.169| 3.156 52| 20.5 531 |1639.68 | —3017.8| 1.758 | 2.765 31| 19.1
610 |1628.81|—38 1.3| 2.178| 3.160 56| 20.5 610 |1629.65| —29582| 1.747| 2.748 44| 192
620 |1618.73| —3745.1| 2.214| 3.164 78| 20.7 620 |1620.42| —29299| 1.763| 2.732 80| 19.4
630 |1610.48 | —3718.6| 2.275| 3.167| 10.4| 20.9 630 |1613.03| —2857.2| 1.804| 2.716 | 11.6| 19.6
710 |16 4.69| —3646.9| 2.359| 3.170| 12.9| 21.0 710 |16 8.16| —2824.4| 1.866| 2.700| 149| 19.7
332061 2005 SNss 6 1.4 229°%59 0°7/ 1.717 44781 1999 TO1s4 6 1.4142°16 4°1/31.217
5 1 |17 437|—2420.2] 1.811| 2.688]| 12.9| 21.4 5 1 |17 4.02| —1326.3| 1.657| 2539 | 13.6| 19.3
511 |1658.07 | —2421.0| 1.735| 2.682 93| 21.2 511 |1657.67 | —12486| 1.598| 2.545| 10.0| 19.1
521 |16 49.55| —2416.5| 1.683| 2.677 52| 20.9 521 |1649.25| —1214.4| 1.562| 2.551 6.2 | 18.9
531 |1639.67 | —24 6.3| 1.657| 2.670 1.1| 206 531 |1639.64 | —1146.6 | 1.552 | 2.556 41| 188
610 |1629.57 | —2351.4| 1.659| 2.664 3.8| 208 610 |1630.00| —1128.2| 1.568| 2.561 6.1| 18.9
620 |1620.38| —2334.0| 1.687| 2.658 8.1| 21.0 620 |1621.38| —1121.0| 1.600 | 2.565 9.8| 19.1
630 |1613.08| —2317.4| 1.739| 2.651| 12.0| 21.2 630 |1614.68| —11259| 1.674| 2569 | 13.4| 19.3
710 |16 831 | —23 4.4| 1.812| 2.644| 153| 21.4 710 1161045 —1142.4| 1.759| 2573 | 165| 19.6
59969 1999 RV 6 1.4 243°40 6°0/29.4 16 103597 2000 CP14 6 1.4 60744 2°1/31.917
5 1 |165838| — 452.3| 2.403| 3.265| 10.7| 19.8 5 1 |17 3.91| —1832.6| 1.399| 2.291| 150]| 19.9
511 |1653.21 | — 352.7| 2.335| 3.259 85| 19.7 511 |1657.83| —18 9.3 | 1.350| 2.305| 10.7| 19.6
521 |1646.65|— 3 0.3| 2.291| 3.252 6.6| 19.6 521 |1649.38| —17 45.3 | 1.324| 2.319 6.0| 19.4
531 |1639.29 | — 218.9| 2.273| 3.246 6.0| 19.5 531 |1639.67 | —1722.8| 1.322| 2.333 21| 19.2
610 |1631.85|— 151.3| 2.283| 3.240 72| 19.6 610 |1630.01| —17 4.2| 1.345| 2.348 51| 19.4
620 |1624.99 | — 139.0| 2.318| 3.233 93| 19.7 620 |1621.65| —1652.1| 1.393| 2.363 96| 19.7
630 |1619.36 | — 142.1| 2.377| 3.226| 11.6| 19.8 630 |161555| —1648.5| 1.463| 2.377| 13.7| 20.0
710 1161538 | — 159.3| 2.456| 3.219| 13.7| 20.0 710 1161223 | —1654.2| 1.553| 2392 | 17.1| 20.3
287136 2002 RP2o1 6 1.4 284753 1°1/ 1.717 282416 2003 UX202 6 1.4277°39 3°9/30.7 18
5 1 |17 466 | —2453.8| 1.543| 2.427| 14.4| 20.9 5 1 |17 0.83| —1428.0| 1.894| 2776 | 12.2| 20.7
511 |1658.81 | —2455.7| 1.455| 2.405| 10.5| 20.6 511 |1655.37 | —1325.9| 1.814| 2.762 9.0| 205
521 |1650.22| —2451.2| 1.389| 2.383 6.0| 20.3 521 |1648.02| —1223.7| 1.759 | 2.747 57| 203
531 |1639.78 | —24 39.3 | 1.348 | 2.361 1.4 19.9 531 |1639.52| —11253| 1.730| 2.733 3.9 20.1
610 |1628.82 | —2420.8| 1.333| 2.339 45| 20.1 610 |1630.83| —1034.8| 1.728| 2.719 59| 20.2
620 |1618.73| —2358.3| 1.343| 2.316 95| 20.3 620 |162290| — 9558 | 1.753| 2.704| 9.4 | 20.4
630 |1610.79 | —2336.0| 1.376| 2.294| 14.1| 20.5 630 |1616.56| — 930.5| 1.801| 2.690| 12.9| 20.6
710 |16 5.87| —2318.2| 1.428| 2.272| 18.1| 20.7 710 1161241 —91961| 1.869| 2.675| 159| 20.8
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EPHEMERIDES

6 1.4 6 1.5
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
382900 2004hRHg 6 1.4221°05 2°0/31.618 382558 2001 XO3s 6 1.5 141°03 5°0/ 4.5 17
m o ’ o m h m o ’ o m
5 1 |17 253 | —1831.0| 2.028| 2906 | 11.7| 21.6 5 1 |1711.35| —4023.1| 2.085| 2.908| 13.6| 19.9
511 |1656.46 | —17 49.5| 1.952| 2.900 84| 213 511 |17 2.67| —3941.8| 2.014| 2917 | 10.7| 19.7
521 |1648.56|—17 57| 1.900| 2.893 48| 21.1 521 |1651.85| —3840.3| 1.966| 2.927| 7.6| 19.5
531 |1639.59 | —1621.9| 1.875| 2.886 20| 20.9 531 |1640.02| —3717.8| 1.946| 2935| 53| 19.4
610 |1630.49 | —1541.1| 1.879| 2.878 44| 21.1 610 | 162848 | —3537.8| 1.954| 2944 | 54| 19.4
620 |1622.18|—15 6.2| 1.909| 2.870 8.1| 21.3 620 |1618.36 | —3346.5| 1.992 | 2.951 79| 19.6
630 |1615.47 | —1439.8| 1.964| 2.862| 11.6| 21.5 630 |1610.51| —31522| 2.056| 2.959 | 10.9| 19.8
710 1161091 | —1423.3| 2.041| 2.853| 14.6| 21.6 710 |16 537|—30 24| 2.145| 2966 | 13.7| 20.0
394712 2008 ED13 6 1.5 301723 076/ 1.3 18 497051 2003 SWso7 6 1.5259°%64 2°0/31.9 17
5 1 |17 0.46 | —2028.9| 2.144| 3.023| 11.1]| 20.9 5 1 |17 4.98| —1826.6| 1.663| 2.545| 13.6| 21.8
511 |1654.99 | —2028.4| 2.066| 3.015 79| 207 511 |1658.75| —18 4.0| 1.576| 2527| 9.8| 215
521 |16 47.78 | —20 26.3 | 2.013| 3.008 44| 205 521 |1650.10 | —1739.7| 1.513| 2507 | 5.6 | 21.2
531 |1639.49 | —2023.0| 1.987 | 3.001 0.8| 20.2 531 |1639.85| —17 15.3| 1.476 | 2.488 20| 21.0
610 |1631.03|—2019.5| 1.989| 2.993 34| 204 610 |1629.19| —1653.3| 1.466| 2.468| 49| 21.1
620 |1623.25|—2017.1| 2.017| 2.986 72| 20.6 620 |1619.36| —1636.2| 1.481| 2.447| 95| 21.3
630 |1616.95| —2017.4| 2.071| 2.979| 10.6| 20.8 630 |1611.45| —1626.9| 1.520| 2.426| 13.8| 21.5
710 1161267 | —2021.9| 2.147| 2.972| 13.5| 21.0 710 |16 6.23| —1627.0| 1.578| 2.404| 175| 21.7
380049 2013 RQes 6 1.5 213°73 078/ 1.7 17 377616 2005 SO7o 6 1.5277°05 175/ 1.1 18
5 1 |17 4.90| —2439.6| 1.918| 2791 | 125]| 21.9 5 1 |17 4.41|—1839.9| 1.753| 2634 | 13.1| 215
511 |165837| —2441.2| 1.841| 2.786 90| 21.7 511 |1658.35| —1832.7| 1.650| 2609 | 95| 21.2
521 |1649.71 | —2437.3| 1.788| 2.781 51| 21.4 521 |1649.90 | —1824.8| 1.580| 2583 | 54| 20.9
531 |1639.75| —2427.4| 1.762| 2.775 1.1 211 531 |1639.83| —18 17.0 | 1.544 | 2.557 1.6 | 20.6
610 |1629.59 | —2412.7| 1.763| 2.769 3.7 213 610 |1629.25| —1810.7| 1.527| 2530 | 4.6| 20.7
620 |1620.29 | —2355.1| 1.792| 2.762 78| 215 620 |1619.35| —18 7.6| 1.535| 2503| 9.1| 20.9
630 |1612.80| —2337.7| 1.845| 2.755| 11.6| 21.7 630 |1611.23| —18 9.9| 1.568| 2.475| 13.4| 21.1
710 |16 7.75|—2323.7| 1.920| 2.747| 148| 21.9 710 |16 571| —1819.2| 1.620| 2.447| 17.1| 21.3
311999 2007 NS> 6 1.5 147°99 1477/ 9.0 17 106290 2000 UR79 6 15269732 077/ 1.118
5 1 |1727.33| —5257.6| 0.740| 1581 | 29.7| 19.7 5 1 |17 1.17| —2213.3| 2505| 3.376 | 10.0| 19.3
511 |17 17.74| —5230.2| 0.687| 1.586| 25.4| 19.5 511 |1655.36 | —2134.2| 2.406| 3.352| 7.2| 19.1
521 |17 1.22|—51 0.8| 0.646 | 1.591| 20.7| 19.2 521 |1647.95| —2050.0| 2.333| 3.327| 4.0| 188
531 |1641.17 | —48135| 0.621| 1.595| 16.4| 19.0 531 |1639.56| —20 2.0| 2.280| 3.302| 0.8| 18.5
610 |1622.34| —4412.3| 0.615| 1.598| 14.8| 18.9 610 |1630.96 | —1912.6 | 2.274| 3.277 3.3| 187
620 |16 8.33|—39251| 0.630| 1.601| 17.1| 19.0 620 |1622.92| —1824.7| 2.287| 3.251 6.7 | 18.9
630 |16 0.71 | —34315| 0.664| 1.603| 21.7| 19.3 630 |1616.16 | —17 41.4| 2.326| 3.225| 10.0| 19.0
710 |11559.29 | —30 4.1| 0.715| 1.605| 26.5| 19.6 710 11611.22| —17 5.1| 2.389| 3.199| 12.8| 19.2
253452 2003 RY23 6 1.5 289°18 1°4/31.917 8679 Tingstide 6 1.5231%2 0°3/ 1318 R
5 1 |17 3.40| —2127.8| 1.397| 2.280| 15.0| 19.9 5 1 |17 0.83| —2146.8| 2578 | 3.449| 9.8]| 19.0
511 |1657.89 | —2044.9| 1.318| 2.274| 10.9| 19.6 511 |1655.04| —2135.8| 2.494| 3439| 7.0| 188
521 |1649.69| —1955.2| 1.261| 2.258 6.0| 19.2 521 |1647.74| —2121.8| 2.435| 3.429 3.8| 18.6
531 |1639.77|—19 1.2| 1.229| 2.242 15| 189 531 |1639.53| —21 5.6 | 2.404| 3.418| 0.6 | 18.3
610 |162950| —18 7.1| 1.222| 2.226 52| 19.1 610 |1631.17 | —2048.2| 2.402| 3.407 3.0| 185
620 |1620.28 | —1718.1| 1.239| 2.211| 10.3| 19.3 620 |1623.40| —2031.3| 2.429| 3.395| 6.3| 18.7
630 |1613.32|—1639.1| 1.278| 2.195| 15.1| 19.6 630 |1616.87| —2016.8| 2.482| 3.384| 9.3| 188
710 |16 9.38| —1613.2| 1.336| 2.180| 19.1| 19.8 710 1161210 —20 6.4| 2.557| 3.371| 11.9| 19.0
185085 2006 RG> 6 1.5 214°6 0°3/ 1.6 18 267037 1997 YG 6 1.5176°82 1°5/ 1.118
5 1 |17 1.46| —2347.8| 2513| 3.382| 10.0| 21.6 5 1 |17 429| —1748.0] 1.992| 2.868| 12.0| 21.0
511 |1655.50 | —2341.7 | 2.432| 3.376 72| 214 511 |1657.75| —1746.7| 1.923| 2869 | 86| 20.8
521 |16 47.98 | —2331.5| 2.377| 3.370 40| 21.2 521 |1649.31| —1745.8| 1.878| 2.871 48| 20.6
531 |1639.54 | —2317.5| 2.350 | 3.363 07| 20.9 531 |1639.74| —17 45.8| 1.860 | 2.871 1.6| 203
610 |1630.95|—23 0.6| 2.351| 3.356 29| 211 610 |1630.04| —17 47.8| 1.870| 2.872| 4.0| 20.5
620 |1623.01|—22425| 2.381| 3.349 6.3| 21.3 620 |1621.16 | —1752.8| 1.907 | 2.872| 7.8| 20.7
630 |1616.39 | —2225.5| 2.437| 3.342 93| 215 630 |1613.94| —18 2.0| 1.969| 2.871| 11.3| 21.0
710 |11611.60| —2211.5| 2.516| 3.334| 12.0| 21.6 710 |16 8.95| —1816.5| 2.053| 2.870 | 14.3| 21.2
488663 2003 SZ337 6 1.5 29642 4°0/30.9 17 353731 2011 WR114 6 1.5266°13 377/30.9 18
5 1 |17 1.28| —1420.7| 1.754| 2.639| 12.9| 22.2 5 1 |17 024 —1136.1] 2.398| 3.269| 10.4| 21.2
511 |1656.01 | —1332.1| 1.661| 2.609 95| 21.9 511 |1654.71| —11 75| 2300 | 3.248| 7.7| 21.0
521 |164855|—12436| 1.590| 2.580 6.0| 21.6 521 |1647.61| —1042.3| 2.244| 3.228| 5.1| 20.8
531 |1639.64 | —1158.7| 1.545| 2.550 40| 21.4 531 |1639.53| —1022.6 | 2.207 | 3.206 3.7| 207
610 |1630.29 | —1121.3| 1.527 | 2.520 62| 215 610 |1631.22| —1010.4| 2.198| 3.185| 5.1 | 20.8
620 |1621.60| —1054.9| 1.534| 2.490| 10.1| 21.7 620 |1623.43| —10 7.2| 2.216| 3.163| 8.0| 20.9
630 |161458| —1041.9| 1.564| 2.460| 14.1| 21.8 630 |1616.87 | —1013.7| 2.259| 3.141| 10.9| 21.0
710 |16 9.97| —1043.1| 1.613| 2.430| 17.6| 22.0 710 11612.06| —1029.9| 2.324| 3.118| 135| 21.2
8093 1992 UZ, 6 1.5 207°37 0°0/ 1.318 275609 1999 XQ147 6 1.5158752 0°9/ 1.7 18
5 1 |17 2.00|—2226.4] 2.227| 3.100| 11.0| 18.3 5 1 |17 2.08| —24 3.4| 2557 | 3.424| 10.0| 21.3
511 |1656.03| —2225.2| 2.152| 3.098 78| 18.1 511 |165594 | —2427.9| 2.484| 3.426| 7.2| 21.1
521 |164832|—2220.9| 2.101| 3.095 43| 17.9 521 |164825| —2449.4| 2437 | 3.428| 4.0| 20.9
531 |1639.59 | —2213.6| 2.079| 3.092 06| 17.5 531 |1639.62| —25 7.1 | 2.418| 3.430 1.1] 207
610 |1630.72| —22 4.3| 2.084| 3.089 32| 17.8 610 |1630.85| —2520.7 | 2.427 | 3.432 29| 208
620 |162257|—2154.4| 2.117| 3.086 6.9| 18.0 620 |1622.70| —2530.9| 2.466| 3.434| 6.1| 21.0
630 |1615.91 | —2146.1| 2.176| 3.082| 10.2| 18.2 630 |1615.87 | —2539.2| 2531 | 3.435| 9.0| 21.2
710 |1611.27| —2141.3| 2.256| 3.079| 13.0| 18.4 710 1161087 | —2547.1| 2619 3.437| 116| 21.4
253631 2003 UN101 6 1.5 329734 1°0/ 1.317 507837 2014 FT3 6 1.5 19%68 3¢ 0/ 1.9 17
5 1 |17 0.14| —1956.4| 1.073| 1.984| 17.0| 19.6 5 1 |17 2.82| —27256| 1.602| 2.484| 14.0]| 19.9
511 |1656.25|—20 1.9| 1.000| 1.963| 12.4| 19.3 511 |1657.21| —2815.7| 1.545| 2.492| 10.3| 19.7
521 |1649.12| —20 6.9| 0.945| 1.944| 7.0| 18.9 521 |1649.20 | —2859.2| 1.511| 2.501 6.3| 195
531 |1639.74| —2011.8| 0.912| 1.926 1.3| 185 531 |1639.75| —2933.2| 1.503| 2.511 32| 193
610 |1629.72| —2017.9| 0.901 | 1.909 56| 18.7 610 |1630.14| —2956.5| 1.519| 2522| 4.8| 19.4
620 |1620.79 | —2026.8| 0.912| 1.893| 11.6| 19.0 620 |1621.61| —3010.0| 1.562| 2533| 86| 19.7
630 |1614.54|—2041.1| 0.942| 1.878| 17.1| 19.2 630 |1615.20 | —3016.5| 1.627 | 2.545| 12.3| 19.9
710 1161195 —21 25| 0.988| 1.865| 21.8| 19.5 710 |1611.56| —3019.7| 1.713| 2559 | 155| 20.2
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EPHEMERIDES

6 1.5 6 1.5
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
148444 2000 XL 6 1.5145750 4°7/ 3.417 67573 2000 SB111 6 1.5 322787 171/ 1.3 18
m o ’ m m o ’ o m
5 1 |17 4.77|—3842.7| 2.869| 3.692 10.3 20.7 5 1 |1659.89| —2050.4| 1.055| 1.966 | 17.2| 18.5
511 |1657.87 | —3914.9| 2.800| 3.700 82| 205 511 |1656.24 | —2040.2| 0.975| 1.939| 12.6| 18.1
521 |1649.30 | —3935.7| 2.756| 3.709 6.1| 20.4 521 |1649.25| —2026.3| 0.914| 1.913| 7.1| 17.7
531 |1639.76 | —3943.2| 2.738| 3.716 48| 20.3 531 |1639.87| —20 9.7| 0.875| 1.888 13| 173
610 |1630.11 | —3937.1| 2.749| 3.724| 51| 20.4 610 |1629.71| —1953.0| 0.857| 1.864| 5.8| 17.5
620 |1621.19|—3918.7| 2.787| 3.731 6.7| 20.5 620 |1620.57 | —1939.8| 0.860| 1.841| 12.1| 17.7
630 |1613.74| —3851.2| 2.852| 3.737 8.8| 20.6 630 |1614.13| —1934.1| 0.882| 1.819| 17.9| 18.0
710 |16 8.28| —3818.6| 2.939| 3.744| 10.8| 20.8 710 |1611.45| —1939.0| 0.919| 1.799 | 22.8| 18.2
455701 2005 EZxg 6 1.5 1580 1°0/ 1.7 17 32859 1993 EL 6 1.5 2834 8°9/ 2218
5 1 |17 1.12|—25 34| 1.055| 1.962| 17.5]| 20.0 5 1 |17 475| — 058.0| 1.047| 1.932| 195]| 17.4
511 |1656.63| —2454.8| 1.006| 1.967 | 12.7| 19.7 511 |1658.62| — 131.4| 1.022| 1.959| 153 | 17.3
521 |1649.08| —24 37.4| 0.975| 1.973 71| 19.4 521 |1649.89| — 2296| 1.015| 1.988| 11.3| 17.1
531 |1639.74 | —2411.6| 0.966| 1.980 15| 19.1 531 |1639.87| — 3526| 1.030| 2.019| 9.0| 17.1
610 |1630.35| —2340.4| 0.980| 1.988 50| 19.4 610 |1630.18| — 536.2| 1.068| 2.050| 9.9| 17.2
620 |162252|—23 84| 1.016| 1.997| 10.6| 19.7 620 |1622.14| — 7332| 1.128| 2.084| 13.0| 17.5
630 |1617.49 | —2241.0| 1.072| 2.008| 15.5| 20.0 630 |1616.73| — 936.6| 1.200| 2.118| 16.4| 17.8
710 1161589 | —2221.8| 1.145| 2.020| 19.6| 20.3 710 |1614.42| —1140.3| 1.310| 2.153| 19.5| 18.1
25603 2000 AR, 6 1.5 248727 2°2/31.918 103393 2000 AF127 6 1.5 56723 1°0/ 1.8 17
5 1 |17 2.44|—1541.3]| 2.030| 2907 | 11.7| 185 5 1 |17 466| —26125| 1.389| 2276 | 15.4]| 19.1
511 |1656.49 | —1539.4| 1.953| 2.899 85| 18.2 511 |165853| —25475| 1.337| 2289 | 11.1| 18.9
521 |1648.67 | —1539.8| 1.900 | 2.892 49| 18.0 521 |1649.88| —2512.8| 1.308| 2.302| 6.2| 18.7
531 |1639.70 | —1543.3| 1.874| 2.884 23| 17.8 531 |1639.89 | —2429.8| 1.303| 2.316 1.4| 18.4
610 |1630.51|—1550.9| 1.876| 2.875 43| 17.9 610 |1629.99 | —2341.8| 1.323| 2329 | 43| 18.6
620 |1622.04|—16 3.4| 1.904| 2.867 8.0| 18.1 620 |1621.50| —2253.7| 1.368| 2.343| 9.1| 18.9
630 |1615.11 | —1621.6| 1.958| 2.850 | 11.4| 18.3 630 |1615.41| —22106| 1.436| 2.357 | 13.4| 19.2
710 1161031 | —1645.6| 2.033| 2.850| 14.4| 185 710 |1612.27| —2136.3| 1.523| 2.372| 16.9| 19.5
422437 2014 SM3go 6 1.5 136788 4°0/ 2.517 153599 2001 SDogo 6 1.5129728 273/31.7 18
5 1 |17 8.45| —31288]| 1.629| 2.495| 14.7| 21.4 5 1 |17 3.86| —1656.6| 1.933| 2.810| 12.2| 19.6
511 |17 1.26 | —3153.6| 1.567| 2502 | 11.0| 21.2 511 |1657.37 | —1628.6 | 1.874| 2.821 87| 19.4
521 |1651.43|—32 6.6| 1.526| 2.509 71| 20.9 521 |1649.07| —16 0.7 | 1.840| 2.832| 5.0| 19.2
531 |1640.05| —32 49| 1.511| 2515 41| 208 531 |1639.79 | —1535.1 | 1.833| 2.843 23| 19.0
610 |1628.55| —3148.7| 1.523| 2.521 53| 20.9 610 |1630.52| —1513.8| 1.854| 2.853| 45| 19.2
620 |1618.31|—3121.2| 1.560| 2.527 9.0| 21.1 620 |1622.18| —14589| 1.901| 2.862| 8.1 | 19.4
630 |1610.44 | —3047.4| 1.620| 2.533| 12.7| 21.3 630 |161555| —14519| 1.973| 2.871| 11.5| 19.7
710 |16 5.60| —3013.3| 1.702| 2.538| 16.0| 21.5 710 |1611.12| —14535| 2.067| 2.880| 14.4| 19.9
372918 2011 BWs 6 1.5 143718 072/ 1.6 17 R | 470428 2007 VWasg 6 1.5144°75 4°1/30.8 17
5 1 |17 522| —23352]| 1.905| 2.779| 125]| 22.4 5 1 |17 0.35| —1117.3| 2.186| 3.060| 11.1| 21.4
511 |1658.46 | —2325.8| 1.841| 2.787 9.0| 22.2 511 |1654.74| —1034.2| 2.123| 3.064| 83| 21.2
521 |1649.70 | —2311.4| 1.802| 2.795 49| 21.9 521 |1647.60| — 9552 | 2.085| 3.067| 55| 21.1
531 |1639.82 | —2252.3| 1.789| 2.803 07| 21.6 531 |1639.60| — 9229| 2.073| 3.071 41| 21.0
610 |1629.91 | —2230.1| 1.805| 2.810 3.6 21.9 610 |1631.56| — 9 0.0| 2.080| 3.074| 56| 21.1
620 |1620.98|—22 7.3| 1.847| 2.816 77| 221 620 |1624.25| — 848.0| 2.132| 3.077| 84| 21.3
630 |1613.90 | —2146.9| 1.914| 2.822| 11.3| 22.4 630 |161835| — 847.5| 2.199| 3.080| 11.2| 21.4
710 |16 920 | —2131.5| 2.003| 2.828| 143| 22.6 710 |161430| — 858.1| 2.288| 3.083| 13.7| 21.6
77873 2001 SQu6 6 15 7°47 4°3/31.218 471796 2012 VCg3 6 1.5262°15 075/ 1.6 18
5 1 |1659.16 | —1248.1| 1.600| 2.491| 135]| 17.7 5 1 |17 4.16| —22529| 2.131| 3.003| 11.5| 21.9
511 |1654.36 | —1216.0| 1.541| 2.492| 10.0| 17.5 511 |1657.87| —23 83| 2.030| 2984| 83| 21.7
521 |16 47.54 | —11485| 1.504| 2.494| 63| 17.3 521 |1649.55| —2321.0| 1.971| 2964 | 47| 21.4
531 |1639.55| —1128.8| 1.492| 2.496 43| 17.1 531 |1639.88| —2330.3| 1.931| 2.944| 0.8]| 21.1
610 |1631.49 | —1119.3| 1.506| 2.499 62| 17.3 610 |1629.84| —2336.2| 1.910| 2924 | 35| 21.3
620 |1624.36|—1121.7| 1.544| 2.503 98| 17.5 620 |1620.41| —2339.6| 1.934| 2903| 7.4| 215
630 |1619.03| —1136.2| 1.604| 2.508| 13.3| 17.7 630 |161252| —2342.4| 1.975| 2.882| 11.1| 21.7
710 11616.08| —12 2.0| 1.684| 2513 | 16.4| 17.9 710 |16 6.85| —2346.8| 2.038| 2.860 | 14.2| 21.8
204114 2007 TQo237 6 1.5 18715 1°3/ 1.117 65616 4165 T-3 6 1.5329°17 2°0/ 1.6 18
5 1 |17 2.64| —22136]| 1.207| 2.108| 16.3| 19.8 5 1 |17 3.40| —22552| 1.057| 1.963| 17.6| 18.0
511 |1657.39 | —2126.4| 1.151| 2.110| 11.7| 19.5 511 |1658.87| —23529| 0.985| 1.946 | 13.0| 17.7
521 |1649.38 | —2032.1| 1.116| 2.114| 6.4| 19.3 521 |1650.76 | —2451.3| 0.932| 1.929| 75| 17.3
531 |1639.81|—1934.1| 1.104| 2.117 1.4| 189 531 |1640.09| —2546.3| 0.902| 1.914| 23| 16.9
610 |1630.20 | —1837.5| 1.116| 2.122 52| 19.2 610 |162859| —2634.3| 0.8903| 1.900| 5.7| 17.1
620 |1621.99|—1747.9| 1.152| 2.127| 10.5| 19.5 620 |1618.23| —2713.8| 0.907 | 1.887 | 11.7| 17.4
630 |1616.30 | —17 9.9| 1.208| 2.132| 15.2| 19.8 630 |1610.77 | —2746.6| 0.940| 1.875| 17.2| 17.6
710 |11613.74| —1646.0| 1.283| 2.138| 19.1| 20.1 710 |16 7.34| —2816.3| 0.980| 1.865| 21.9| 17.9
30942 Helicaon 6 1.5 193°04 4°8/28.818 475214 2005 VW37 6 1.5188°18 0°4/ 1.318
5 1 |1652.43 |+ 4145]| 4.712| 5.528 6.6| 18.9 5 1 |17 0.89| —2010.7| 2.728| 3597 | 9.3| 21.9
511 |16 4854 |-+ 440.7| 4.650| 5.527 57| 188 511 |1655.01| —2018.2| 2.652| 359 | 6.7| 21.7
521 |1644.00 |+ 459.3| 4.613| 5.526 50| 188 521 |1647.73| —2024.7| 2.602 | 3.595 37| 215
531 |1639.11 |-+ 5 89| 4.603| 5.525 48| 18.7 531 |1639.64 | —2030.4| 2581 | 3594 | 06| 21.3
610 |1634.19|+ 5 87| 4.619| 5524| 52| 188 610 |1631.42| —20355| 2.588 | 3.592 28| 21.4
620 |1629.54 |-+ 4585| 4.662| 5.523 6.1| 188 620 |1623.76 | —2040.9| 2.625| 3.591 59| 21.6
630 |1625.47 |-+ 438.7| 4.728| 5.522 71| 18.9 630 |1617.29 | —2047.7| 2.688| 3589 | 87| 21.8
710 1162222 |+ 410.2| 4.816| 5.521 82| 19.0 710 |1612.45| —2057.0| 2.774| 3586 | 11.1| 22.0
426003 2011 JT oo 6 1.5 313705 4°1/31.417 269671 1995 SH7g 6 1.5 16°08 1°1/ 1.8 17
5 1 |17 0.86|—13 3.4| 1.618| 2506 | 13.6| 20.8 5 1 |17 3.62| —24406| 1.674| 2556 | 13.5| 20.4
511 |1655.74 | —1239.8| 1.542| 2.492| 10.0| 20.6 511 |1657.69 | —2452.4| 1.608| 2557 | 9.8| 20.2
521 |1648.42| —1220.6| 1.489| 2.479 6.3| 20.3 521 |1649.47 | —24589| 1.564| 2558 | 55| 20.0
531 |1639.71 | —12 8.4 | 1.461| 2.465 41| 20.2 531 |1639.87 | —2459.4| 1.546 | 2.559 14| 19.7
610 |1630.71 | —12 5.6 | 1.458| 2.453 6.1| 20.2 610 |1630.10| —2454.3| 1.554| 2560 | 4.0| 19.9
620 |162253| —12136| 1.480| 2.441| 10.0| 20.4 620 |1621.33| —24457| 1580 | 2562 | 83| 20.1
630 |1616.17 | —1233.3| 1.524| 2.429| 13.9| 20.6 630 | 161458 | —2436.6| 1.647| 2564 | 12.3| 20.4
710 1161231 | —13 3.8| 1.588| 2.417| 17.3| 20.38 710 |1610.47| —2430.0| 1.725| 2565| 1561 20.6
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EPHEMERIDES

6 1.5
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
159491 2ooohT229 6 15133743 0°3/ 1.4 18 164540 2006hJRg 6 1.5 281708 0°7/ 1.8 18
m o ’ o m m o ’ o
5 1 |17 497| —2542.8| 1.847| 2.720| 12.8| 19.0 5 1 |17 2.48| —2456.3| 1.880| 2.767| 12.4
511 |1658.26| —2429.2| 1.778| 2.725| 92| 187 511 |1656.76 | —24 47.3| 1.809| 2.756 | 9.0
521 |164959| —23 54| 1.735| 2.729| 51| 185 521 |1648.95| —2432.1| 1.752| 2.745| 5.1
531 |1639.88| —21345| 1.719| 2.733| 07| 182 531 |1639.85| —2410.8| 1.722| 2.735 1.1
610 |1630.25| —20 1.7 | 1.732| 2.737 39| 18.4 610 |163052| —2344.8| 1.718| 2.724| 3.7
620 |1621.73| —1833.0| 1.773| 2.740| 81| 187 620 |1622.01| —2316.9| 1.741| 2.713| 7.8
630 |1615.11| —1713.9| 1.839| 2.744| 11.8| 189 630 |1615.27| —2250.4| 1.789| 2.702| 11.6
710 |161090| —16 8.0 1.927| 2.747| 150| 19.2 710 1161091 | —2228.4| 1.857| 2.692 | 14.9
58673 1997 YAq 1.5 170°98 1°7/ 1.1 18 R | 214082 2004 HBs 6 1.5 49°37 2°1/ 2.0
5 1 |17 504| —1646.2| 2.029| 2.903| 11.9| 193 5 1 |17 3.50| —2649.3| 1.982| 2.853| 12.2
511 |1658.29| —1652.8| 1.960| 2.906| 85| 19.1 511 |1657.37| —2719.7| 1.917| 2.859| 8.9
521 |1649.66| —17 0.9| 1.916| 2.908| 4.8| 18.8 521 |1649.23| —2744.4| 1.875| 2.865| 5.3
531 |1639.90 | —17 10.9| 1.899 | 2.910 1.8| 18.6 531 |1639.80| —28 1.6| 1.861| 2.871 2.2
610 |1630.01| —1723.2| 1.910| 2.912| 40| 188 610 |1630.39| —2811.2| 1.874| 2.877| 3.9
620 |1620.92| —17385| 1.949| 2913| 7.8| 19.0 620 |1621.77| —2814.2| 1.913| 2883 | 7.4
630 |1613.47| —1757.6| 2.013| 2.913| 11.2| 19.2 630 |1614.91| —2813.1| 1.978| 2.889 | 10.8
710 |16 8.23| —1821.0| 2.099| 2.914| 14.1| 19.4 710 |1610.39| —2810.9| 2.064| 2.896| 13.7
496890 2000 VR23 1.5 261°55 1°1/ 1.118 133135 2003 PG12 1.5 325°89 6°3/30.8
5 1 |17 6.13| —2115.6| 1.718| 2.597 | 13.4| 21.6 5 1 |17 0.94| —1126.3| 1.185| 2.086| 16.5
511 |1659.64| —2043.7| 1.624| 2573| 97| 213 511 |1656.36 | —1034.1| 1.120| 2.074| 12.4
521 |1650.68| —20 6.1 | 1.554| 2548 | 54| 21.0 521 |1649.00| — 947.8| 1.074| 2.063| 8.4
531 |1640.07| —1924.3| 1510 | 2.523 12| 207 531 [1639.88| — 913.1| 1.051| 2.052| 6.3
610 |1629.00| —1841.1| 1.493| 2.496| 45| 2009 610 |163042| — 855.0| 1.050| 2.041| 8.6
620 |1618.72| —18 0.3| 1.502| 2.469| 93| 21.1 620 |1622.07| — 856.1| 1.071| 2.032| 12.9
630 |1610.35| —1726.2| 1536 | 2.442| 13.7| 21.3 630 |1616.07| — 917.0| 1.112| 2.023| 17.3
710 |16 469| —17 1.8| 1590 | 2.413| 175| 21.4 710 1161320 — 9554| 1.170| 2.015| 21.2
91939 1999 VYo 1.5 64763 472/ 2.118 310602 2001 XG14 1.5 260°76 3°6/ 2.4
5 1 |17 859| —3011.2| 1.712| 2578 | 141]| 17.7 5 1 |17 8.11| —3018.8| 1.545| 2.416| 15.1
511 |17 1.29| —3119.3| 1.660| 2.595| 10.6| 17.5 511 |17 150| —3037.8| 1.459| 2.398| 11.4
521 |1651.47 | —32184| 1.631| 2.613| 69| 17.4 521 |1651.90| —3045.8| 1.395| 2.380| 7.2
531 |1640.15| —33 4.1| 1.628| 2.630| 43| 17.2 531 |1640.28| —3039.7| 1.355| 2.362| 3.8
610 |1628.69| —3334.6| 1.652| 2.648| 55| 17.4 610 |1628.10| —3019.0| 1.341| 2.343| 5.4
620 |1618.41| —3350.8| 1.703| 2.666| 88| 17.6 620 |1616.92| —2946.5| 1.353| 2.323| 9.7
630 |1610.38| —3356.2| 1.777| 2.683| 12.1| 17.8 630 |16 8.14| —29 7.7| 1.388| 2.304| 14.2
710 |16 527| —3355.7| 1.872| 2.701| 150| 18.1 710 |16 2.63| —2829.1| 1.442| 2.283| 18.1
8243 Devonburr 1.5 339°70 477/ 2.218 222071 1999 GR1» 1.5 71°38 6°1/30.0
5 1 |17 4.19| —3025.9| 1.408| 2.290| 156]| 16.8 5 1 |17 1.87| —1010.9| 1.617| 2.500| 13.9
511 |1658.79| —3119.1| 1.338| 2.281| 11.8| 16.5 511 |1656.17| — 852.4| 1.565| 2.508 | 10.5
521 |1650.40| —32 3.0| 1.289| 2.274| 7.8| 16.3 521 |164851| — 739.6| 1.536| 2516 | 7.4
531 |1640.04| —3233.3| 1.263| 2.267| 48| 16.1 531 [1639.79| — 638.1| 1.532| 2524| 6.1
610 |1629.21 | —3247.8| 1.262| 2.261 62| 16.2 610 |1631.09| — 552.4| 1.555| 2.533| 7.9
620 |161950| —3247.7| 1.284| 2.255| 10.1| 16.4 620 |1623.43| — 5253 | 1.601| 2.541| 11.0
630 |1612.28| —3237.3| 1.329| 2.250| 14.3| 16.6 630 |1617.63| — 517.2| 1.670| 2550 | 14.2
710 |16 839| —32225| 1.392| 2.246| 17.9| 16.8 710 |1614.19| — 5265 1.758| 2558 | 17.0
113834 2002 THo231 1.5 310°95 5°3/31.4 18 40227 Tahiti 1.5 310°16 2°
5 1 |17 140| — 9 29| 1.663| 2.544| 13.7| 18.8 5 1 |1659.79| —29585| 2.711| 3.570| 9.7
511 |1656.20| — 851.4| 1578 | 2.521| 10.4| 18.6 511 |165451| —3023.0| 2.615| 3549 | 7.3
521 |1648.75| — 848.7| 1515| 2.498| 7.1| 183 521 |1647.62| —3041.5| 2.545| 3528 | 4.6
531 |1639.82| — 857.8| 1.477| 2.476| 53| 182 531 |1639.69 | —3052.7| 2.502| 3.506| 2.6
610 |1630.45| — 9205| 1.465| 2.454| 7.0| 182 610 |1631.48| —3056.2| 2.487| 3.486| 3.5
620 |1621.76| — 957.0| 1.478| 2.432| 10.6| 183 620 |1623.75| —3052.9| 2.500| 3.465| 6.2
630 |1614.80| —1046.5| 1513 | 2.411| 143| 185 630 |1617.23| —3044.7| 2538 | 3.444| 9.0
710 161031 | —1147.1| 1568 | 2.390| 17.8| 187 710 |161250| —3034.2| 2.600| 3.424| 115
201537 2003 QA71 1.5 200°60 1°2/ 1.218 34248 2000 QE104 1.5 231°19 3%6/31.5
5 1 |17 3.12| —1846.7| 1.999| 2.876| 11.9| 20.1 5 1 |17 0.82| —1057.5| 2.320| 3.190| 10.7
511 |1657.00| —1846.8| 1.927| 2.875| 85| 19.9 511 |1655.12| —1049.5| 2.246| 3.186| 8.0
521 |1648.98| —1846.7| 1.879| 2.873| 47| 19.7 521 |1647.88| —1046.6 | 2.198| 3.182| 5.2
531 |1639.84| —1846.7| 1.859| 2.871 13| 194 531 |1639.71| —1050.4 | 2.177| 3.177| 3.6
610 |1630.53 | —1847.8| 1.866| 2.869 38| 19.6 610 |1631.41| —11 1.8| 2.183| 3.173| 4.9
620 |1622.00| —1851.2| 1.900| 2.867| 7.7| 19.8 620 |1623.73| —1121.2| 2.217| 3.168| 7.7
630 |1615.10| —1858.3| 1.959 | 2.865| 11.2| 20.0 630 |1617.36| —1148.5| 2.277| 3.164| 10.6
710 |1610.40| —1910.1| 2.040| 2.862| 14.2| 20.2 710 1161279 | —1223.1| 2.358| 3.159 | 13.2
505973 2015 FG3o6 1.5 141718 172/ 1.8 17 467081 2016 DD 1.5 113794 2°6/31.9
5 1 |17 5.47| —2416.4| 2.012| 2.882| 12.1| 215 5 1 |17 6.55| —16 11.4| 1.470| 2.356 | 14.8
511 |1658.71| —2444.7| 1.945| 2.888| 87| 21.3 511 |1659.79| —16 4.2 | 1.415| 2.366| 10.7
521 |1649.94| —25 92| 1.902| 2.804| 5.0| 21.1 521 |1650.63| —1559.4| 1.382| 2.375| 6.2
531 |1639.96 | —2528.5| 1.886| 2.899 14| 209 531 |1640.08| —1558.0| 1.374| 2.384| 2.6
610 |1629.82| —2542.2| 1.899 | 2.904| 3.6| 21.0 610 |162949| —16 1.6| 1.392| 2.393| 5.3
620 |162055| —2551.1| 1.939| 2.908| 7.4| 213 620 |1620.00| —1611.3| 1.436| 2.402| 9.7
630 |1613.02| —2557.4| 2.004| 2.913| 10.9| 215 630 |1612.92| —1628.1| 1.502 | 2.411| 13.8
710 |16 7.83| —26 35| 2.092| 2.917| 13.8| 21.7 710 |16 858| —1652.2| 1.588| 2.419 | 17.2
242733 2005 UL313 1.5 224°75 574/30.0 18 349214 2007 RE3gg 1.5 275750 1°9/31.9
5 1 |1658.93| — 341.0| 2.781| 3.632| 97| 208 5 1 |17 1.64| —18 9.1 | 1.924| 2.806| 12.1
511 |1653.55|— 3 6.6| 2.706| 3.623| 7.7| 20.6 511 |1656.07| —1745.9| 1.844| 2.794| 8.7
521 |1646.92| — 239.8| 2.656| 3.614| 6.0| 205 521 |164854| —1721.8| 1.788| 2.781| 4.9
531 |163956| — 223.4| 2.633| 3.605| 54| 204 531 |1639.82| —1658.3| 1.758 | 2.769 1.9
610 |1632.09|— 2189 | 2.638| 3.595| 6.3| 20.5 610 |1630.86| —1637.6| 1.755| 2.756 | 4.3
620 |1625.12| — 227.1| 2.670| 3.585| 82| 20.6 620 |1622.65| —1621.8| 1.779| 2.744| 83
630 |1619.19| — 247.6| 2726 | 3.574| 10.3| 207 630 |1616.06| —1613.1| 1.827| 2.731| 11.9
710 |1614.73| — 319.3| 2.804| 3.563| 12.3| 20.8 710 |1611.69| —1612.6| 1.805| 2.719| 15.1
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EPHEMERIDES

6 1.5 6 1.5
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
94324 2001hFBu7 6 1.5100°54 3°0/31.318 R | 189576 2OOOhUT29 6 1.5 298°69 3°1/ 1.8 17

m o ’ o m m o ’ o m
5 1 |1659.12| —1249.9| 2.495| 3.368| 10.0| 19.7 5 1 |17 6.89| —2628.2| 1.621| 2.497| 142 19.8
511 |1653.75| —1228.4| 2.433| 3.375 73| 195 511 |17 0.70| —27289| 1527 | 2.471| 106| 19.6
521 |16 47.05| —1210.0| 2.396| 3.383 46| 193 521 |1651.58| —2827.2| 1.455| 2.444| 65| 19.3
531 |1639.60 | —11 56.5| 2.387 | 3.390 3.0| 19.2 531 |1640.31| —2919.0| 1.400| 2.418 32| 19.0
610 |1632.13| —1149.2| 2.406 | 3.397 44| 19.4 610 |1628.18| —30 0.9 | 1.390 | 2.391 52| 19.0
620 |162528 | —1149.1| 2.452| 3.404 71| 195 620 |1616.68| —3031.9| 1.396 | 2.365 97| 19.2
630 |1619.66 | —1156.7 | 2.523| 3.411 97| 19.7 630 |16 7.26 | —3053.7| 1.426| 2.339| 14.1| 19.4
710 1161568 | —1211.9| 2.617| 3.417| 12.0| 19.9 710 |16 0.95| —3110.3| 1.475| 2.313| 17.9| 19.6
470308 2007 JH43 6 1.5 19471 0°1/ 1.815 468570 2006 YSos 1.5 94%25 2°0/ 1.2 17
5 1 |1641.20 | —24 29.4 | 39.694 | 40.558 07| 207 5 1 |17 587 | —16 7.3| 1.646| 2527 | 13.8| 21.3
511 |16 40.40 | —24 28.9 | 39.617 | 40.558 05| 20.6 511 |1659.18| —1623.1| 1.580 | 2.537 99| 21.1
521 |16 39.52 | —24 28.2 | 39.566 | 40.558 0.3| 20.6 521 |1650.27 | —16 42.0 | 1.554 | 2.547 56| 20.8
531 |16 38.62 | —24 27.3 | 39.545 | 40.557 0.1| 20.6 531 |1640.08| —17 3.9 | 1.546 | 2.557 20| 20.6
610 |16 37.70 | —24 26.2 | 39.552 | 40.557 0.2| 20.6 610 |1629.80 | —17 28.7| 1.565| 2.567 46| 208
620 |16 36.82 | —24 25.1 | 39.589 | 40.557 04| 20.6 620 |1620.57 | —1756.6| 1.610| 2.577 88| 21.1
630 |16 35.99 | —24 23.9 | 39.653 | 40.557 07| 207 630 |1613.35| —1827.9| 1.679| 2587 | 12.6| 21.3
710 |16 35.25| —24 22.9 | 39.743 | 40.557 09| 207 710 |16 871 —19 29| 1.768| 2596 | 158| 21.6
131620 2001 XQa1 6 1.5 128°48 5°9/ 3.217 430286 2013 WXeq 1.5 247°05 3°5/30.8 18
5 1 |1710.30| —3551.8| 1.525| 2.382| 16.0| 20.2 5 1 |17 3.30| —16 75| 1.978| 2.855| 12.0| 20.9
511 |17 2.87 | —3621.3| 1.465| 2.390| 12.4| 20.0 511 |1657.16 | —1455.3 | 1.805| 2.841 87| 207
521 |1652.48 | —3634.1| 1.426| 2.398 87| 198 521 |1649.12| —1340.6| 1.836| 2.826 54| 20.4
531 |1640.34| —3626.1| 1.411| 2.405 6.1| 19.6 531 |1639.94| —1227.3| 1.805| 2.810 35| 203
610 |1628.10| —3557.4| 1.421| 2.413 6.8| 19.7 610 |1630.56 | —1120.1| 1.802| 2.794| 56| 20.4
620 |1617.34| —3512.1| 1.456| 2.419 99| 19.9 620 |1621.95| —1023.1| 1.827| 2.777 9.1| 205
630 |16 929 | —3417.6| 1.515| 2.426| 13.5| 20.1 630 |1614.94| —9396| 1.875| 2.760| 12.6| 20.7
710 |16 4.62| —3321.4| 1.593| 2.432| 16.8| 20.3 710 11610.12| — 9109 | 1.945| 2.743| 157| 20.9
424724 2008 SWigs 1.5 233°%0 2°1/ 2.018 202885 3095 T-» 1.5 31033 2°7/ 1.9 17
5 1 |17 460 | —27 3.3] 1.922| 2.793| 12.6| 21.2 5 1 |17 433| —2614.0| 1.111| 2.010| 17.5| 19.9
511 |1658.29 | —27 25.4 | 1.847 | 2.789 92| 21.0 511 |1659.57 | —26 442 | 1.032| 1.989| 13.0| 19.5
521 |1649.82| —2741.2| 1.796 | 2.786 55| 20.7 521 |1651.22| —27 7.8| 0.973| 1.967 7.8| 19.2
531 |1639.99 | —2749.1| 1.772| 2.782 22| 205 531 |1640.28 | —2721.3| 0.935| 1.947 3.0| 18.8
610 |1629.93 | —2749.0| 1.775| 2.778 40| 20.6 610 | 162850 | —27235| 0.921 | 1.927 58| 18.9
620 |1620.72 | —27 42.5| 1.804| 2.774 7.8| 20.9 620 |1617.82| —2716.0| 0.928| 1.907 | 11.6| 19.2
630 |1613.34| —2732.4| 1.858| 2.770| 11.4| 21.1 630 |1610.03| —27 39| 0.955| 1.889 | 17.2| 19.4
710 |16 8.44| —2722.3| 1.934| 2.766| 145| 21.3 710 |16 6.23| —2653.0| 0.998| 1.871| 22.0| 19.6
429949 2012 UO4e 1.5 32248 173/ 1.216 471567 2012 QO2s 1.5 26429 3°0/ 2.5 17
5 1 |17 0.66| —1929.4| 1.466| 2.361| 14.3| 20.8 5 1 |17 423| —30185| 1.8905| 2.762| 129]| 21.6
511 |1655.99 | —19229| 1.384| 2.340| 10.4| 20.5 511 |1658.12| —3027.6| 1.817| 2.754| 9.6| 21.3
521 |1648.78 | —1915.2| 1.324| 2.321 58| 20.2 521 |1649.77 | —3026.8| 1.762| 2.747 6.0| 21.1
531 |1639.89|—19 7.4| 1.288| 2.301 15| 19.9 531 |1640.04 | —30 14.6 | 1.733| 2.740 31| 20.9
610 |1630.56|—19 1.0| 1.278| 2.283 48| 20.0 610 |1630.08| —2951.7| 1.731| 2.732 44| 21.0
620 |1622.07|—1858.3| 1.291| 2.265 97| 20.3 620 |1621.03| —2920.5| 1.755| 2.725 8.0| 21.2
630 |1615.62 | —19 1.3| 1.326| 2.248| 14.3| 20.5 630 |1613.88| —2845.4| 1.804| 2.717| 11.6| 21.4
710 11612.01| —1912.0| 1.381| 2.232| 18.2| 20.7 710 |16 9.27| —28109| 1.874| 2.709 | 14.8| 21.6
522891 2016 OSs 1.5 315°37 0%/ 1517 498453 2008 BH3; 1.5 20018 1°4/ 1.1 17
5 1 |17 2.75| —19425]| 2.011| 2.889| 11.8| 20.4 5 1 |17 562|—19 0.1] 1.965| 2.839| 12.2| 22.4
511 |1656.85| —20 86| 1.935| 2.883 85| 20.2 511 |1658.84| —18429| 1.880 | 2.835 88| 221
521 |1648.99 | —2035.1| 1.884| 2.878 47| 20.0 521 |1650.06 | —1824.2| 1.838| 2.831 49| 21.9
531 |1639.90| —21 1.1| 1.859| 2.872 07| 19.7 531 |1640.08| —18 5.1 | 1.814| 2.826 15| 21.6
610 |1630.56 | —21 26.5| 1.862| 2.867 35| 19.9 610 |1629.92| —17 47.3| 1.818| 2.820 41| 218
620 |1621.94|—2151.3| 1.892| 2.862 75| 20.1 620 |162059| —1732.8| 1.849| 2.814| 8.1| 22.0
630 |1614.90| —2216.2| 1.947| 2.857| 11.1| 20.3 630 |1612.98| —1723.9| 1.906 | 2.806 | 11.7| 22.3
710 11610.08| —22425| 2.024| 2.852| 14.1| 20.5 710 |16 7.67| —17221| 1.984| 2.798| 14.8| 22.4
404657 2014 HXe6 1.5 215°02 1°1/ 1.118 74846 1999 TOg4; 1.5138%40 1°3/ 18
5 1 |17 1.02| —18325| 2.583| 3.454 97| 215 5 1 |17 6.40| —2521.7| 1.623| 2.501| 14.1| 20.1
511 |1655.20 | —18 25.9 | 2.503 | 3.448 70| 213 511 |1659.74| —2528.6| 1.559| 2506 | 10.2| 19.9
521 |1647.92| —1818.9 | 2.449| 3.441 39| 21.1 521 |1650.66 | —2528.9| 1.518| 2.510 58| 19.7
531 |1639.76 | —18 12.1 | 2.423| 3.435 1.2 209 531 |1640.16 | —2521.7| 1.502| 2.515 1.6 | 19.4
610 |1631.46| —18 6.6 | 2.426| 3.428 32| 21.0 610 |162953| —25 8.1 | 1.514| 2.519 41| 19.6
620 |1623.74| —18 3.3| 2.457| 3.420 6.4| 21.2 620 |1620.02| —2450.7| 1.551| 2.523 86| 198
630 |1617.24|—18 3.7| 2514 | 3.413 93| 214 630 |1612.68| —2432.9| 1.612| 2527 | 12.6| 20.1
710 |11612.45| —18 86| 2.595| 3.405| 11.9| 21.6 710 |16 8.14| —24185| 1.693| 2530| 16.0| 20.3
419690 2010 UWo 1.5 224°01 0%5/ 1.7 17 93572 2000 UT 42 1.5 222773 1°7/31.9 18
5 1 |17 7.03| —2313.2| 1.972| 2.842| 12.3| 21.9 5 1 |17 3.00| —1830.8| 1.960| 2.847| 12.0| 20.2
511 |17 0.02 | —2324.1| 1.887| 2.831 89| 21.6 511 |1656.97 | —18 10.5| 1.894 | 2.842 86| 19.9
521 |1650.80 | —2331.2| 1.826| 2.819 50| 21.4 521 |1649.03| —17 49.2| 1.843| 2.836 49| 197
531 |1640.16 | —2333.9| 1.793| 2.807 09| 21.1 531 |1639.94| —1728.1| 1.818| 2.830 1.7] 195
610 |1629.19 | —2332.3| 1.788| 2.793 3.7 21.2 610 |1630.69| —17 9.2| 1.822| 2.824| 42| 19.6
620 |1618.98 | —2327.9| 1.811| 2.780 79| 215 620 |1622.23| —1654.6| 1.852| 2.817 8.0| 19.9
630 |1610.54 | —23232| 1.859| 2.765| 11.7| 21.7 630 |1615.40| —1646.3| 1.907 | 2.810| 11.6| 20.1
710 |16 455|—2320.8| 1.929| 2.749| 15.0| 21.9 710 |11610.77| —16455| 1.983| 2.803| 14.7| 20.2
175859 1999 VE3 1.5 181711 079/ 1.2 17 191733 2004 RV31o 1.5 312715 5°8/30.3 17
5 1 |17 5.63|—20349]| 1.901| 2776 | 125]| 21.7 5 1 |17 056 | —1058.9| 1.565| 2.453| 14.0| 19.9
511 |1658.85| —2020.8| 1.830| 2.777 89| 21.4 511 | 165554 | — 9529 | 1.495| 2.442| 10.6| 19.7
521 |1650.05| —20 3.9| 1.784| 2.778 49| 21.2 521 |1648.36| — 850.8| 1.447| 2.431 73| 195
531 |1640.05| —19452| 1.765| 2.778 1.0| 209 531 |1639.86| — 758.1| 1.424| 2.420 58| 19.4
610 |1629.93|—1926.3| 1.773| 2.777 39| 21.1 610 |1631.15| — 719.4| 1.426| 2.410 78| 19.4
620 |1620.71|—19 9.4 | 1.809| 2.776 80| 21.4 620 |1623.33| — 657.9| 1.453| 2.400| 11.3| 19.6
630 |1613.30| —1857.0| 1.870| 2.774| 11.7| 21.6 630 |1617.36| — 6549 | 1.501| 2.391| 149| 198
710 |16 826|—1851.0| 1.952| 2.772| 148| 218 710 1161387 — 7 92| 1.567| 2.382| 18.1| 20.0
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EPHEMERIDES

6 1.5 6 1.5
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
364173 2006hKT25 6 1.5 288°05 276968 2004 UZ1o 6 1.5 216731 2°2/31.518
m o ’ h m o ’ o m
5 1 |17 4.25|—2016.1] 1.433| 2.323| 14.8 5 1 |17 2.69| —1719.2| 2.431| 3.301| 10.3| 21.2
511 |1658.71| —1941.1| 1.344| 2.298| 10.8 511 |1656.44| —16 34.2 | 2.348| 3.292 74| 21.0
521 |1650.39 | —19 0.9| 1.276| 2.272 6.1 521 | 164864 | —1547.8| 2.292| 3.282 43| 20.8
531 |1640.16 | —18 17.5| 1.233| 2.246 1.8 531 |1639.93| —15 1.9| 2.263| 3.272 22| 20.6
610 |1629.37 | —17 345| 1.216| 2.220 5.3 610 |1631.09| —1419.3| 2.264| 3.261 41| 207
620 |1619.45| —1656.2| 1.223| 2.193| 10.6 620 |1622.89| —1342.6| 2.293| 3.249 73| 20.9
630 |1611.70 | —16 27.3| 1.252| 2.167 | 15.5 630 |1616.03| —1313.9| 2.340| 3.236| 10.3| 21.1
710 |16 7.00| —16 10.7 | 1.299| 2.141| 19.7 710 1161099 | —12545| 2.426| 3.223| 13.0| 21.2
374419 2005 WBeo 1.5 160°68 0°0/ 1. 508673 2017 UE1» 6 1.5254°00 1°5/ 1.9 18
5 1 |17 4.88| —2440.3] 2.277| 3.143]| 11.1 5 1 |17 6.11| —2612.0| 1.870| 2.741| 12.8| 21.9
511 |1657.99 | —24 2.1| 2.208| 3.150 7.9 511 |1659.58 | —26 17.2| 1.780 | 2.723 94| 217
521 |1649.43| —2317.5| 2.164| 3.157 4.4 521 |1650.68 | —26 15.7 | 1.714| 2.705 55| 21.4
531 |1639.99 | —2227.8| 2.149| 3.162 0.6 531 |1640.23| —26 6.3| 1.674| 2.685 17| 211
610 |1630.56 | —21 355 | 2.163| 3.167 3.2 610 |1629.37 | —2549.7| 1.661| 2.666 40| 21.2
620 |1622.01|—2044.2| 2.205| 3.172 6.8 620 |1619.28| —2527.9| 1.675| 2.646 82| 214
630 |1615.04 | —1957.1| 2.274| 3.175| 10.0 630 |1611.06| —25 45| 1.714| 2.625| 12.2| 21.6
710 11610.12| —1917.1| 2.366| 3.179| 12.8 710 |16 5.43| —24435| 1.774| 2.604| 157 21.8
384872 2012 SN 1.5 171°02 071/ 1. 375894 2009 Vlgs 6 15231786 070/ 1.4 18
5 1 |17 2.88| —2331.3| 2.108| 2.981| 11.5 5 1 |17 491 | —21483]| 1.935| 2.811| 12.3| 215
511 |1656.76 | —23 15.8| 2.037 | 2.983 8.2 511 | 165850 | —2157.0| 1.856 | 2.802 89| 213
521 |1648.86| —2255.4| 1.991| 2.984 4.6 521 |1649.98| —22 33| 1.800| 2.794| 49| 21.0
531 |1639.92 | —2230.9| 1.972| 2.986 0.6 531 |1640.12| —22 6.8| 1.771| 2.785 07| 207
610 |1630.90 | —22 4.0| 1.981| 2.987 3.3 610 |1629.99 | —22 7.8| 1.770| 2.775 3.7 20.9
620 |1622.71|—2137.0| 2.018| 2.987 7.1 620 |1620.64| —22 7.8| 1.796 | 2.765 78| 21.1
630 |1616.12| —2112.7| 2.080| 2.988| 10.5 630 |1613.02| —22 88| 1.847| 2.755| 11.6| 21.3
710 |11611.65| —2053.6| 2.164| 2.988| 13.4 710 |16 7.77| —2212.9| 1.919| 2.745| 14.8| 215
491703 2012 US112 1.5 158%41 072/ 1. 120721 1997 SP13 6 1.5210°98 077/ 1.8 18
5 1 |17 2.60| —2331.2| 2.076| 2.951| 11.6 5 1 |17 5.15| —25 45| 2.249| 3.115| 11.2| 21.3
511 |1656.60 | —23 21.8| 2.006 | 2.953 8.3 511 |1658.41| —2453.2| 2.166| 3.108 81| 211
521 |1648.78| —23 7.9| 1.961| 2.955 4.6 521 |1649.81| —2436.0| 2.108| 3.099 46| 20.9
531 |1639.92 | —2249.9| 1.943| 2.956 0.7 531 |1640.09 | —2412.9| 2.078 | 3.091 1.0| 206
610 |1630.96 | —2229.2| 1.952| 2.958 3.4 610 |1630.20| —23452| 2.076 | 3.081 33| 208
620 |1622.83|—22 8.0| 1.989| 2.959 7.2 620 |1621.05| —2315.4| 2.103| 3.071 70| 21.0
630 |1616.31 | —2148.9| 2.051| 2.961| 10.6 630 |1613.48 | —2246.5| 2.155| 3.060| 10.4| 21.2
710 11611.94| —2134.3| 2.135| 2.962| 13.5 710 |16 8.03| —22215| 2.231| 3.048| 13.3| 21.3
459471 2013 BTsq 1.5 139°34 0%9/ 1. 497100 2004 BQ143 6 1.5183°57 0°8/ 1.3 17
5 1 |17 7.62| —2025.6| 1.343| 2.232| 15.8 5 1 |17 577| —2036.1| 1.896| 2.771| 125| 22.4
511 |17 0.91|—2023.3| 1.284| 2.237| 11.3 511 |1659.00 | —2026.9| 1.825| 2.772 9.0| 22.2
521 |1651.42| —2018.8| 1.246| 2.241 6.3 521 |1650.19 | —2015.3 | 1.778 | 2.772 50| 22.0
531 |1640.29| —20 12.4| 1.232| 2.246 1.1 531 |1640.15| —20 1.7| 1.758| 2.771 1.0| 217
610 |1629.01| —20 5.5| 1.244| 2.250 4.8 610 |1629.97 | —1947.7| 1.766 | 2.770 3.9 21.9
620 |1619.04| —20 0.5| 1.281| 2.253 9.9 620 |1620.69| —19352| 1.801| 2.769 8.0| 222
630 |1611.55|—20 0.1| 1.340| 2.257 | 14.5 630 |161321| —1926.6| 1.861| 2.766| 11.7| 22.4
710 |16 7.22| —20 6.3| 1.417| 2.260| 18.3 710 |16 8.11| —1923.8| 1.943| 2.764| 149| 226
250093 2002 GCg7 1.5 294°79 5%2/30. 505397 2013 QZ23 6 1.5346°51 1°2/ 1.3 17
5 1 |17 2.43|—1357.9| 1.379| 2.272| 15.1 5 1 |17 058| —1956.3| 1.119| 2.027| 16.7| 21.0
511 |1657.31| —1251.7| 1.298| 2.251| 11.3 511 |1656.37 | —1954.1| 1.056| 2.018| 12.1| 20.7
521 |1649.56 | —1145.3| 1.239| 2.229 7.3 521 |1649.17 | —1950.6 | 1.012| 2.010 6.7| 20.3
531 |1640.07 | —10 44.2 | 1.204 | 2.208 5.2 531 |1640.04 | —19 46.8| 0.990 | 2.003 1.4| 200
610 |1630.14| — 954.0| 1.194| 2.186 7.7 610 |1630.55| —1044.4| 0.991 | 1.998 53| 20.2
620 |1621.12| — 919.8| 1.207| 2.165| 12.1 620 |1622.29| —190456| 1.014| 1.993| 10.9| 20.5
630 |161423|— 9 4.4| 1.241| 2.143| 16.5 630 |1616.61 | —1953.0| 1.057| 1.990| 16.0| 20.8
710 1161025| — 9 8.2| 1.293| 2.123| 20.4 710 |1161431| —20 8.0| 1.117| 1.988| 20.3| 21.0
324452 2006 TE124 1.5 20%92 073/ 1. 165080 2000 GU»: 6 1.5 63°31 078/ 1.8 18
5 1 |17 2.15|—2432.1] 1.187| 2.087| 16.5 5 1 |17 267 | —24385]| 1.918| 2796 | 12.3| 20.1
511 |1657.17 | —24 7.1| 1.134| 2.093| 11.9 511 |1656.79 | —2438.1| 1.853 | 2.800 8.8| 19.9
521 |1649.39 | —2333.6| 1.102| 2.099 6.6 521 |1648.95| —2432.3| 1.812| 2.805 50| 19.6
531 |1640.02 | —2253.1| 1.093| 2.106 1.0 531 |1639.98 | —2421.3| 1.797 | 2.810 1.1 19.4
610 |1630.63|—22 95| 1.107| 2.115 47 610 |1630.93| —24 6.0| 1.800| 2.815 35| 19.6
620 |1622.68 | —2127.8| 1.145| 2.124| 10.1 620 |1622.78| —2348.7| 1.848| 2.820 75| 198
630 |1617.30 | —2052.8| 1.204| 2.134| 14.7 630 |1616.39| —2332.2| 1.912| 2.825| 11.0| 20.1
710 11615.09| —2028.1| 1.281| 2.144| 18.6 710 1161230| —2319.2| 1.997| 2.831| 14.1| 20.3
133618 2003 UZ116 1.5 218774 272/31. 371623 2006 YQ34 6 1.5 65726 2°0/ 1.9 17
5 1 |17 1.94| —1658.4| 2.028| 2.907| 11.7 5 1 |17 559 | —2615.7| 1.567 | 2.448| 14.4| 20.7
511 |1656.14 | —16 35.5| 1.956| 2.904 8.4 511 |1659.28 | —2636.3| 1.507 | 2.454| 10.5| 20.5
521 |1648.55|—1612.7| 1.908| 2.901 4.9 521 |1650.48 | —26 50.0 | 1.468 | 2.460 6.1| 20.3
531 |1639.91|—1551.9| 1.887| 2.897 2.2 531 |1640.20 | —26 55.3 | 1.455| 2.466 22| 20.0
610 |1631.14| —15349| 1.894| 2.894 4.3 610 |1629.78| —26 52.3 | 1.468 | 2.473 43| 20.2
620 |1623.12| —1523.5| 1.927| 2.890 7.9 620 |1620.52| —26 43.3| 1.506 | 2.479 87| 205
630 |1616.67 | —1519.3| 1.985| 2.886 | 11.3 630 |1613.47| —2631.7| 1.568| 2.486| 12.7| 20.7
710 1161230 | —1523.2| 2.065| 2.882| 14.2 710 |16 9.28| —2621.4| 1.649| 2.492| 16.1| 20.9
430994 2005 XGgs 1.5 203714 0°5/ 1. 56467 2000 GP103 6 1.5357°79 1°6/ 1.8 17
5 1 |17 6.96| —21386]| 1.906| 2.779| 12.6 5 1 |17 4.44| —2351.7| 1.084| 1.986| 17.6| 18.7
511 |17 0.00 | —2216.7 | 1.831| 2.777 9.1 511 |1659.31| —24225| 1.025| 1.984| 12.8| 18.4
521 |1650.82 | —2254.0| 1.781| 2.774 5.1 521 |1650.86 | —24 49.0 | 0.986 | 1.982 73| 181
531 |1640.23 | —23285| 1.758| 2.771 0.9 531 |1640.29 | —25 85| 0.968| 1.981 19| 17.7
610 |1629.34| —2359.2| 1.763| 2.768 3.7 610 |1629.35| —2520.5| 0.974| 1.981 53| 18.0
620 |1619.25| —2426.0| 1.795| 2.764 7.9 620 |1619.83| —2526.6| 1.002| 1.982| 10.9| 18.3
630 |1610.97 | —2450.2| 1.853| 2.761| 11.6 630 |1613.21| —2530.5| 1.050| 1.983| 16.1| 18.6
710 |16 5.18| —2513.8| 1.933| 2.756 | 14.8 710 1161031 | —2536.1| 1.115| 1.985| 20.3| 18.8




EPHEMERIDES

6 1.5 6 1.5
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
208068 1999hVK43 6 1.5198°53 0°1/ 1.6 18 523003 2016hPL121 6 1.5 210°00 4°3/ 3.118
m o m o m
5 1 |17 3.60 2317 | 3.184| 10.8 5 1 |17 4.40 2.281| 3.127| 11.8| 215
511 |16 57.17 2.238 | 3.181 7.8 511 |16 58.02 2204 | 3.125| 91| 21.3
521 |16 49.07 2.185 | 3.178 4.3 521 | 16 49.66 2.152 | 3.122| 6.4 21.1
531 |16 40.02 2.160 | 3.174| 0.6 531 |16 40.12 2.125| 3.120| 4.4 21.0
610 |16 30.90 2.164 | 3.169 3.2 610 |16 30.41 2126 | 3.117| 49| 21.0
620 |16 22.55 2.197 | 3.164| 6.8 620 |1621.53 2.154 | 3.114| 7.4| 21.2
630 |1615.71 2.255 | 3.159 | 10.0 630 |1614.35 2.208 | 3.111| 10.2| 21.3
710 |16 10.87 2.337| 3.153| 12.8 710 |16 9.45 2.283| 3.108| 12.8| 21.5
413781 2006 HY>7 1.5 149°97 3°4/31. 519214 2010 TPg; 1.5 295717 3°9/ 2.6 18
5 1 |17 6.12 1.527 | 2.410| 145 5 1 |17 326| —3244.1| 2.184| 3.040| 11.8| 21.1
511 |16 59.53 1.466 | 2.414| 10.6 511 |1657.36 | —3315.4| 2.099 | 3.028| 9.1| 20.9
521 |16 50.58 1.427 | 2.418 6.4 521 |1649.39 | —3337.6| 2.039| 3.016 | 6.1| 20.7
531 |16 40.23 1.414 | 2.421 3.5 531 |1640.10 | —3348.2| 2.005| 3.004| 4.0| 20.6
610 |16 29.75 1.426 | 2.424| 5.7 610 |1630.49| —3346.5| 1.998| 2.992| 48| 20.6
620 |16 20.34 1.464 | 2.427 9.9 620 |1621.60| —3333.9| 2.018| 2980| 7.6| 20.7
630 |16 13.04 1.525| 2.430| 13.8 630 |1614.37 | —3313.6| 2.062| 2.969 | 10.7| 20.9
710 |16 8.47 1.606 | 2.432| 17.2 710 |16 9.46 9.7| 2.129| 2957 | 135| 21.1
510860 2013 CFgs 1.5 64°40 078/ 1. 407712 2011 UEs; 1.5 233%3 2°7/31.7 17
5 1 |17 0.79 2.160 | 3.038| 11.1 5 1 |17 5.42 3.4] 1511] 2.397| 145]| 21.7
511 |16 55.20 2.099 | 3.047 7.9 511 |1659.19 | —17 13.8| 1.438| 2.390| 10.5| 21.4
521 |16 47.99 2.063 | 3.057 43 521 |1650.48 | —1632.3| 1.388| 2.382| 6.1| 21.2
531 |16 39.87 2.053 | 3.066 0.9 531 |1640.24 | —1551.7| 1.364| 2.374| 27| 20.9
610 |16 31.73 2.071| 3.076 3.4 610 |1629.77| —15156| 1.365| 2366 | 55| 21.1
620 |16 24.37 2.117 | 3.085 6.9 620 |1620.32| —1447.7| 1.392| 2357 | 10.1| 21.3
630 |16 18.50 2.188 | 3.095| 10.1 630 |1613.00| —1430.8| 1.441| 2.348| 14.4| 21.6
710 |16 14.58 2.281| 3.105| 12.8 710 |16 8.49 6.2| 1.510| 2.338| 18.0| 21.8
507525 2012 VVo; 1.5 9018 0%2/ 1. 382450 2000 OT3o 1.5273°81 2°4/ 2.5 18
5 1 |17 3.65 2.120 | 2.993| 11.4 5 1 |17 6.55 2.015| 2.875| 12.5| 20.5
511 |16 57.30 2.058 | 3.004| 8.1 511 |16 59.90 1.000 | 2.844| 9.4| 202
521 |16 49.18 2.021 | 3.015 45 521 |16 50.90 1.827| 2.813| 5.8| 19.9
531 | 16 40.04 2.012 | 3.026 0.6 531 |16 40.32 1.772 | 2.781 26| 19.6
610 |16 30.81 2.031| 3.036 3.3 610 |1629.28 1.745| 2.748| 41| 19.7
620 |16 22.39 2.078 | 3.047 7.0 620 |1618.96 1.746 | 2.715| 8.1| 19.8
630 |16 15.55 2.150 | 3.057 | 10.3 630 |1610.43 1.772| 2.681| 12.0| 20.0
710 |1610.82 2.245| 3.068 | 13.1 710 |16 4.45 1.820| 2.646| 155]| 20.2
137397 1999 TH16s5 1.5 144710 275/ 2. 351974 2006 UHs 1.5 157797 4°1/ 3.2 118
5 1 |17 8.10 4| 1.880| 2.743| 13.2 5 1 |17 4.34 2276 | 3.123] 11.8| 20.8
511 |17 0.71 6| 1.817| 2.754| 9.7 511 |1657.91 2204 | 3.125| 9.1| 20.6
521 |1651.12 0| 1.777| 2.763 5.9 521 |16 49.56 2.156 | 3.127| 6.3| 20.4
531 |16 40.30 6| 1.764| 2.773 2.7 531 |1640.11 2.134| 3.129| 42| 20.3
610 |16 29.45 5| 1.779 | 2.781 4.1 610 |16 30.57 2.139 | 3.131 48| 20.3
620 |1619.71 7| 1.821| 2.789 7.8 620 |1621.92 2.172| 3.133| 7.2| 205
630 |1612.01 8| 1.888| 2.797 | 11.4 630 |1614.98 2230 3.135| 10.1| 20.7
710 |16 6.92 0| 1.976| 2.803| 14.4 710 |1610.31 2.310| 3.136| 12.6| 20.8
40544 1999 RA108 1.5 172738 6°1/29. 437624 2014 BJxg 1.5 185%69 2°1/31.9 18
5 1 |17 1.32|— 736.3| 1.956| 2.827| 12.4 5 1 |17 2.59 2.025| 2.903| 11.7| 21.4
511 |1655.64 | — 629.8| 1.895| 2.828 9.5 511 |16 56.62 1.956 | 2.903| 8.4 | 212
521 |1648.26| — 530.0| 1.857| 2.829 7.1 521 |16 48.85 1.911| 2.903| 4.9| 20.9
531 |1639.92| — 441.3| 1.846| 2.830 6.1 531 |16 40.02 1.892 | 2.902 21| 207
610 |163151|— 4 7.4| 1.861| 2.831 7.5 610 |16 31.07 1.001 | 2.902| 4.2| 209
620 |1623.91|— 350.1| 1.902| 2.831| 10.2 620 |1622.88 1.938 | 2.901 78| 21.1
630 |1617.85| — 349.9| 1.965| 2.831| 13.0 630 |1616.27 1.999 | 2.900| 11.2| 21.3
710 1161382 — 4 52| 2.049| 2.831| 155 710 |1611.77 2.081| 2.899 | 14.1| 215
156487 2002 CUgs 1.5 327701 0°1/ 1. 424162 2007 HL14 1.5 349290 0°3/ 17
5 1 |17 3.00| —22 0.9]| 1.618| 2.504| 13.7 5 1 |17 2.52 1.511| 2.400| 14.3] 20.9
511 |1657.38| —2159.1| 1.548| 2.500 9.8 511 |1657.17 1.444| 2397 | 10.3| 20.7
521 |1649.45| —2153.9| 1.500| 2.496 5.5 521 |16 49.38 1.399 | 2.394| 5.7| 20.4
531 |1640.09 | —21 45.5| 1.478| 2.492 0.7 531 |16 40.10 1.378 | 2.392| 0.9| 20.0
610 |1630.51 | —2135.2| 1.482| 2.488 4.1 610 |16 30.62 1.383| 2.390| 4.2| 203
620 |1621.90| —21252| 1.511| 2.484| 8.7 620 |1622.17 1.413| 2.380| 8.9| 205
630 |1615.28 | —2118.0| 1.564| 2.481| 12.8 630 |16 15.84 1.466 | 2.388| 13.2| 20.8
710 |1611.31 6.1| 1.637| 2.478| 16.3 710 |1612.30 1.539 | 2.387| 16.8| 21.0
259814 2004 BT109 1.5 115720 0°7/ 1. 290651 2005 UB2gs 1.5 28613 2°2/31.7 18
5 1 |17 6.17 1.9| 1.695| 2.574| 135 5 1 |1659.89 2.218| 3.097 | 10.8| 20.6
511 |1659.35| —2035.2| 1.638| 2.587 9.6 511 | 16 54.62 2.141| 3.088| 7.8| 20.4
521 |1650.37 | —20 26.1 | 1.605| 2.600 5.3 521 |16 47.74 2.087 | 3.079| 46| 20.1
531 |1640.20 | —2015.1| 1.599 | 2.612 1.0 531 |16 39.87 2.061 | 3.070 22| 20.0
610 |1630.03| —20 3.7| 1.619| 2.624| 4.1 610 |1631.86 2.063| 3.062| 4.1| 20.1
620 |1620.96| —1954.0| 1.666| 2.635 8.3 620 |1624.48 2.091| 3.053| 75| 20.3
630 |1613.90 | —1948.4| 1.737| 2.647| 12.2 630 |1618.47 2.145| 3.044| 106| 20.4
710 |16 9.41 85| 1.829| 2.657| 15.4 710 |1614.35 2220 | 3.036| 13.4| 20.6
5106 Mortensen 1.5 261759 1°1/ 1. 461480 2002 RQ252 1.5 318756 7°1/ 3.3 17
5 1 |17 2.05 1| 2279] 3.153]| 10.7 5 1 |17 7.12 1.425| 2.287| 16.6| 20.7
511 |16 56.20 7| 2196 | 3.142 7.7 511 |17 1.10 1.354 | 2.280| 13.2| 20.4
521 |16 48.63 0| 2.138| 3.131 43 521 |1651.84 1.304| 2.274| 97| 202
531 |16 39.99 1| 2.107| 3.119 1.2 531 |16 40.46 1.276 | 2.267| 7.3| 20.0
610 |16 31.10 3| 2.104| 3.108 3.5 610 |16 28.67 1.273 | 2.261 79| 20.1
620 |16 22.80 4| 2.130| 3.096 7.0 620 |1618.20 1.293| 2.256| 10.9| 20.2
630 |16 15.89 3| 2.181| 3.084| 10.3 630 |1610.50 1.335| 2250 | 14.7| 20.4
710 |1610.91 71 2254| 3.072] 132 710 |16 6.40 1.396 | 2.245| 18.11| 20.6




EPHEMERIDES

6 1.5 6 1.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
455300 2OO2hEV10 6 1.5 6724 10°8/ 3.9 17 322998 2002hoc35 6 1.5 29049 6°1/30.8 17
m o ’ o m m o ’ o m
5 1 |17 239 | —3951.4| 0.960| 1.844 . 20.1 5 1 |17 2.68| — 957.4| 1.476| 2.362| 14.8| 21.3
511 |1658.67 | —41 9.1| 0.910| 1.843 . 19.8 511 |[165721| — 9 9.3| 1.408| 2354 | 11.2| 21.1
521 |1650.83|—42 1.8| 0.878| 1.845 . 19.6 521 |1649.40| — 827.8| 1.363| 2346 | 7.7| 20.9
531 |1640.33 | —4220.7| 0.864| 1.848 . 19.5 531 |1640.15| — 757.6| 1.341| 2338| 6.1| 20.8
610 |1629.48| —42 3.0| 0.869| 1.853 . 19.5 610 |1630.66| — 7426| 1.344| 2330| 7.9| 20.8
620 |1620.57 | —4113.8| 0.894| 1.859 . 19.7 620 |1622.12| — 7446| 1.371| 2.322| 11.6| 21.0
630 |1615.38| —40 4.0| 0.937 | 1.867 . 19.9 630 |161558| — 8 3.8| 1.420| 2.314| 153 | 21.2
710 |1614.65| —3846.1| 0.995| 1.877 . 20.2 710 |1611.71| — 8385 | 1.487| 2307 | 18.7| 21.4
276971 2004 VLo 1.5 262°96 1%9/ 1.9 18 274435 2008 SR37 6 1.6322°17 2°3/ 2.0 16
5 1 |17 6.61| —2526.3| 1.956| 2.825| 125| 20.7 5 1 |17 1.67| —2621.0] 1.331| 2.225| 155| 20.3
511 |1659.96 | —26 6.3| 1.867 | 2.808 91| 20.4 511 |1657.26 | —26 42.7| 1.243| 2.197| 11.5| 20.0
521 |1650.95| —2642.9| 1.801| 2.791 54| 20.1 521 |1649.83| —2657.9| 1.176| 2.170| 6.9| 19.6
531 |1640.35| —2713.6| 1.762| 2.773 21| 19.9 531 |164025| —27 43| 1.132| 2.144| 26| 19.3
610 |1629.24 | —27 37.2| 1.752| 2.755 40| 20.0 610 |162993| —27 1.3| 1.112| 2.118| 5.1 | 19.4
620 |1618.80 | —2753.7| 1.768| 2.737 8.0| 20.2 620 |1620.48| —2650.7| 1.115| 2.093| 10.3| 19.6
630 |1610.11|—28 5.1 | 1.810| 2.718| 11.8| 20.4 630 |1613.39| —2636.6| 1.139| 2.070| 15.3| 19.8
710 |16 3.905|—2814.4| 1.874| 2.699| 151| 20.6 710 |16 9.67| —26239| 1.181| 2.047| 19.7| 20.0
374878 2006 VU137 1.5 307784 074/ 1.517 275876 2001 ST20 1.6 54°%42 1°7/ 18
5 1 |17 3.37|—2114.1] 1.325]| 2.221| 155]| 21.0 5 1 |17 4.87| —2635.1| 1.524| 2.406| 14.6| 19.7
511 |165842|—2118.6| 1.236| 2.192| 11.3| 20.7 511 |1658.79| —2637.9| 1.464| 2.413| 10.6| 19.5
521 |1650.46 | —2121.0| 1.167| 2.164| 6.4| 20.3 521 |1650.24| —2632.6| 1.427| 2.419| 6.1| 19.3
531 |1640.31|—2120.8| 1.122| 2.135 09| 19.8 531 | 164026 | —26 18.4| 1.414| 2.426 20| 19.0
610 |1629.40 | —2119.0| 1.101| 2.107 50| 20.0 610 |1630.19| —2556.7| 1.427| 2.433| 43| 19.2
620 |1619.28 | —2117.4| 1.103| 2.080| 10.6| 20.3 620 |1621.33| —2530.7| 1.466| 2.440| 8.7 | 19.5
630 |1611.46|—2119.2| 1.127| 2.053| 15.9| 20.5 630 |1614.71| —25 4.8| 1527 | 2.448| 12.8| 19.7
710 |16 6.96 | —2127.2| 1.169| 2.026| 20.4| 20.7 710 11610.95| —2442.7| 1.600| 2.455| 16.3| 20.0
121846 2000 CJ14 1.5 339°%66 075/ 1.4 17 222522 2001 TRie6 1.6 148°11 1°7/ 2.3 17
5 1 |17 3.42|—23 52| 1.119| 2.021| 17.1| 19.0 5 1 |17 572| —29223]| 1.824| 2.692| 13.3| 19.8
511 |1658.41|—2234.9| 1.056| 2.016| 12.4| 18.7 511 |1659.04| —28445| 1.756| 2.696| 9.7| 19.6
521 |1650.29 | —2156.5| 1.014| 2.011 69| 18.4 521 |1650.22 | —2754.8| 1.711| 2.700| 5.7| 19.4
531 |1640.25| —2112.0| 0.993| 2.007 1.0| 18.0 531 |1640.25| —2654.1| 1.692 | 2.703 20| 19.1
610 |1629.97 | —2025.7 | 0.996 | 2.003 53| 18.2 610 |1630.29 | —2545.7| 1.702| 2.707 3.8| 19.3
620 |1621.08| —1942.8| 1.022| 2.000| 11.0| 18.5 620 |1621.44| —24346| 1.738| 2.710| 7.9| 195
630 |1614.92|—19 89| 1.068| 1.997| 16.2| 18.8 630 |1614.61| —2326.5| 1.800| 2.713| 11.6| 19.8
710 1161222 | —1847.4| 1.131] 1.996| 20.5| 19.1 710 1161031 | —2226.0| 1.883| 2.715| 14.8| 20.0
148186 2000 BG 1.5 169°08 073/ 1.517 131666 2001 XCi67 1.6 160732 16/ 18
5 1 |17 6.00| —2134.4| 1.889| 2.764| 126| 21.6 5 1 |17 7.22| —1749.9| 1.501| 2.385| 14.7| 19.4
511 |1659.19| —2129.4| 1.821| 2.768 90| 21.4 511 |17 0.47|—17558| 1.438| 2.388| 10.6| 19.1
521 |1650.32|—2121.2| 1.777| 2.771 50| 21.2 521 |1651.20| —18 3.0 | 1.396 | 2.391 6.0| 18.9
531 |1640.24 | —2110.2| 1.760| 2.773 07| 20.9 531 |1640.40 | —1811.5| 1.381 | 2.393 1.8| 18.6
610 |1630.05| —2057.6| 1.771| 2.775 3.7 211 610 |1629.41| —1822.0| 1.391| 2.395| 48| 188
620 |1620.79 | —2045.5| 1.808 | 2.777 79| 214 620 |1619.52| —1835.6| 1.427| 2397 | 9.4| 19.1
630 |1613.35| —2036.2| 1.871| 2.778| 11.6| 21.6 630 |1611.85| —1853.5| 1.487| 2.398| 13.7| 19.3
710 |16 832|—2031.8| 1.955| 2.778| 147| 21.8 710 |16 7.05| —1916.7| 1.566| 2.399 | 17.3| 19.6
392589 2011 SGago 1.5 192796 575/ 3.4 16 242751 2005 VQgs 1.6 261°75 1°9/31.8 18
5 1 |17 571 | —38 6.3| 2.235| 3.070| 12.3| 21.7 5 1 |17 0.33| —1643.9| 2.459| 3.332| 10.1| 21.0
511 |1659.10 | —3839.9| 2.161| 3.070 98| 215 511 |1654.87| —1628.0| 2.373| 3.318| 7.3| 20.8
521 |1650.33| —39 0.3| 2.110| 3.069 73| 21.4 521 |1647.88| —1612.6 | 2.312| 3.303| 4.2| 20.6
531 |1640.25| —39 45| 2.085| 3.068 56| 21.3 531 |1639.95| —1558.8| 2.279 | 3.289 1.9| 204
610 |1629.97 | —3852.1| 2.087 | 3.067 6.0| 21.3 610 |1631.83| —1548.0| 2.274| 3.274| 3.7| 205
620 |1620.58 | —3824.9| 2.115| 3.066 81| 21.4 620 |1624.25| —1541.6| 2297 | 3.258| 6.9| 20.7
630 |1613.03| —3747.3| 2.169| 3.065| 10.7| 21.6 630 |1617.91| —1540.8| 2.346| 3.243| 10.0| 20.9
710 |16 7.95|—37 45| 2244| 3.064| 13.2| 218 710 1161331 | —1546.5| 2.417| 3.227| 126 21.0
204541 2005 EF170 1.5 327°%68 174/ 1.218 238757 2005 JB1s 1.6 238739 0°7/ 1.8 18
5 1 |17 1.28| —1845.4] 1.682| 2.570| 13.1| 19.6 5 1 |17 292| —2411.2] 2.053| 2927 | 11.7| 20.5
511 |1656.12| —18 44.2| 1.607 | 2.560 95| 19.4 511 |1656.99 | —24 13.4| 1.978| 2.924| 85| 20.3
521 |1648.77 | —1842.9| 1.555| 2.550 53| 19.1 521 |1649.13| —2410.9| 1.927| 2.920| 4.8| 20.1
531 |1640.05| —1842.4| 1.528| 2.541 15| 1838 531 |1640.12| —24 3.6| 1.902| 2.915 1.0| 19.8
610 |1631.06 | —18 43.8| 1.528 | 2.532 43| 19.0 610 |1630.94| —23525| 1.906| 2.911 34| 20.0
620 |1622.89|—1848.3| 1.552| 2524 | 87| 19.3 620 |162253| —23392| 1.936| 2.907| 7.3| 20.2
630 |1616.54 | —1857.6| 1.600| 2.516| 12.7| 19.5 630 |1615.75| —2326.3| 1.991| 2.902| 10.8| 20.4
710 1161267 | —1912.7| 1.669| 2508 | 16.1| 19.7 710 |1611.17| —2316.4| 2.060| 2.898| 13.8| 20.6
462524 2008 YCos 1.5 18793 470/ 2.9 17 493524 2015 FNsg 1.6 157722 3°9/31.0 17
5 1 |17 3.71| —3144.7| 1.067| 1.961| 18.4]| 20.0 5 1 |17 1.97| —1233.0] 2.081| 2.955| 11.6| 21.4
511 |1658.74| —3134.2| 1.014| 1.966| 13.8| 19.7 511 |1656.07 | —1149.2| 2.017| 2959 | 85| 21.2
521 |1650.47 | —31 5.3| 0.981| 1.971 87| 19.4 521 |164851| —11 85| 1.978| 2963| 55| 21.0
531 |1640.28 | —3017.1| 0.969| 1.977 44| 19.2 531 |1640.04 | —1033.8| 1.966 | 2.966 3.9 20.9
610 |1630.08| —2913.2| 0.979| 1.985 59| 19.3 610 |1631.51|—10 7.8| 1.981| 2969 | 55| 21.0
620 |1621.60 | —28 1.2| 1.012| 1.993| 10.8| 19.6 620 |1623.77| — 952.3| 2.023| 2972| 85| 21.2
630 |1616.16 | —2650.1| 1.065| 2.002| 15.6| 19.9 630 |1617.52| — 9482 | 2.090| 2.975| 11.5| 21.4
710 1161437 | —2547.4| 1.136| 2.012| 19.7| 20.2 710 1161326| — 955.3| 2.177| 2977 | 142| 216
171795 2001 DX1s 1.5 174795 0°4/ 1.7 16 290769 2005 UQs17 1.6 241767 4°6/30.6 16
5 1 |17 750 | —23 4.0]| 1.976| 2.845| 12.3| 21.2 5 1 |1659.28| — 831.1| 2.427| 3.204| 104 21.2
511 |17 0.24 | —2310.7| 1.905| 2.848 89| 21.0 511 |1654.04| — 7523 | 2354 | 3288| 7.9| 21.0
521 |1650.91 | —2313.5| 1.858| 2.851 49| 207 521 |1647.38| — 719.0| 2.306| 3.281 57| 20.8
531 |1640.34 | —2311.8| 1.839| 2.853 0.8| 20.4 531 |1639.89| — 653.8| 2.285| 3.275| 46| 20.8
610 |1629.62 | —23 6.3| 1.849| 2.854 3.6 20.7 610 |1632.30| — 638.8| 2292 | 3.268| 5.8| 20.8
620 |1619.80| —2258.7| 1.886| 2.854| 7.6| 20.9 620 |1625.28| — 635.3| 2.325| 3.261 82| 21.0
630 |1611.79 | —2251.5| 1.948| 2.853| 11.3| 21.1 630 |1619.48| — 643.5| 2.383| 3.254| 10.8| 21.1
710 |16 6.20 | —2247.3| 2.032| 2.852| 143| 21.3 710 1161534 | — 7 28| 2.462| 3.247| 13.1| 21.3
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EPHEMERIDES

6 1.6 6 1.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
17622 1995hWW2 6 1.6 242°86 1?8/31.7 18 R | 391093 2005huo310 6 1.6 309748 076/ 1.7 18

m o ’ m m o ’ o m
5 1 |17 0.39|—1742.6| 2525]| 3.397 9.9 18.7 5 1 |17 1.69| —2310.4| 2.075| 2.951| 11.5| 20.8
511 |1654.85|—17 9.2| 2.440| 3.386 71| 185 511 |1656.16 | —23245| 1.995| 2942 | 83| 20.6
521 |1647.84| —1634.6| 2.382| 3.374| 41| 183 521 |1648.74| —2335.7| 1.939| 2932| 47| 20.4
531 |1639.96 | —16 0.6 | 2.351| 3.361 19| 181 531 |1640.12| —2343.4| 1.910| 2.923| 0.9| 20.1
610 |1631.94|—1529.2| 2.350| 3.349 37| 18.2 610 |1631.25| —2347.8| 1.908| 2.914| 3.4| 20.3
620 |1624.49|—15 2.6| 2.376| 3.336 6.8| 18.4 620 |1623.07| —2350.0| 1.933| 2.905| 7.2| 20.5
630 |1618.27 | —14425| 2.428| 3.322 98| 18.6 630 |1616.43| —2351.9| 1.984| 2.896 | 10.7| 20.7
710 |11613.75| —1430.2| 2503 | 3.300| 12.4| 18.7 710 |1611.96 | —23555| 2.056| 2.888| 13.8| 20.9
61177 2000 NJ23 6 1.6 169°13 3°9/ 2.8 18 231276 2006 Algs 6 1.6157°17 1°1/ 2.0 17
5 1 |17 953 | —32279| 1.721| 2580 | 14.4]| 19.2 5 1 |17 494| —2640.2| 2.194| 3.059| 11.4| 21.2
511 |17 2.10| —32406| 1.652| 2.584| 10.8| 19.0 511 |1658.23| —26253| 2.125| 3.065| 83| 21.0
521 |1652.08| —3240.4| 1.606| 2.587 7.1| 188 521 |1649.73| —26 3.1 | 2.081| 3.071 47| 208
531 |16 40.55| —3225.0| 1.586| 2.589 42| 18.6 531 |1640.24 | —2534.1| 2.065| 3.077 13| 20.6
610 |1628.87 | —3154.8| 1.593| 2.501 52| 187 610 |1630.73| —2459.8| 2.077 | 3.082 3.3| 208
620 |1618.40| —3113.5| 1.626| 2.593 8.7| 18.9 620 |1622.08| —2423.0| 2.117| 3.086| 6.9| 21.0
630 |1610.24 | —3026.7| 1.683| 2.504| 12.4| 19.1 630 |1615.08| —2347.1| 2.183| 3.090| 10.1| 21.2
710 |16 5.04| —29405| 1.761| 2594 | 15.7| 19.4 710 |1610.24| —2315.3| 2.272| 3.094| 13.0| 21.4
468519 2005 TT174 6 1.6 239734 2°4/ 2718 153615 2001 TM11 6 1.6219°72 0°6/ 1.418 R
5 1 |17 2.60| —3118.3| 2.626| 3.479| 10.2| 21.2 5 1 |17 3.86| —22 55| 1.721| 2.603| 13.2| 19.6
511 |1656.52 | —3113.3| 2.537 | 3.467 76| 21.0 511 |1657.87| —21416| 1.652| 2.602| 95| 19.4
521 |1648.80 | —3059.5| 2.473| 3.455 48| 20.8 521 |1649.70 | —2113.1| 1.605| 2.600| 5.2| 19.1
531 |1640.10 | —30 36.3 | 2.437 | 3.442 26| 20.6 531 |1640.25| —2041.1| 1.584| 2598 | 0.9| 18.8
610 |1631.24 | —30 4.4| 2.429| 3.429 35| 20.6 610 |1630.67| —20 82| 1.590| 2596 | 4.0| 19.0
620 |1623.03| —2926.2| 2.450| 3.416 6.2| 208 620 |1622.05| —1937.5| 1.623| 2593 | 8.4 | 19.3
630 |1616.19 | —28 44.7 | 2.497 | 3.402 91| 21.0 630 |161535| —190122| 1.679| 2591 | 12.4| 19.5
710 |1611.24| —28 36| 2567 | 3.388| 11.7| 21.1 710 |1611.15| —18549| 1.756| 2589 | 157| 19.7
471361 2011 SL3; 6 1.6 206792 3°7/ 3.018 305520 2008 FU1s 6 1.6 149755 070/ 1.4 17
5 1 |17 4.15| —34344| 2611 | 3.453| 10.6]| 22.0 5 1 |17 1.36| —2237.6| 2549 3.418| 99| 221
511 |1657.69 | —3454.0| 2.530| 3.449 82| 21.9 511 | 165549 | —22295| 2480 | 3.424| 7.1| 220
521 |1649.47 | —35 38| 2.474| 3.444| 56| 21.7 521 |1648.17 | —2218.2| 2.436| 3.429 3.9 218
531 |1640.20 | —35 1.9| 2.445| 3.439 3.9| 21.6 531 |1640.04 | —22 42| 2.420| 3.434| 05| 215
610 |1630.74 | —3448.4 | 2443 | 3.434| 44| 216 610 |1631.84| —2148.6| 2.434| 3.439 28| 217
620 |1621.99 | —34249| 2470 | 3.428 6.7| 21.7 620 |1624.31| —21329| 2.475| 3.443| 6.1| 21.9
630 |1614.70 | —3354.6| 2.523| 3.422 93| 21.9 630 |1618.08| —2119.1| 2543 | 3.447| 9.0| 22.1
710 |16 9.43| —3321.3| 2599 | 3.416| 11.6| 22.1 710 |1613.61| —21 88| 2.633| 3.451| 11.5| 223
243288 2008 CA103 6 1.6 315°04 6°6/30.2 17 98323 2000 SB270 6 1.6181°26 1°4/ 1.918
5 1 |1659.19| — 5 16| 1.968| 2.837| 12.4] 20.1 5 1 |17 8.47| —2431.0| 1.696| 2570 | 13.8| 19.6
511 |1654.28| — 419.6| 1.895| 2.825 9.8| 19.9 511 |17 1.34| —2456.8| 1.626| 2571 | 10.0| 19.4
521 |1647.64 | — 346.9| 1.846| 2.813 75| 19.7 521 |1651.72| —2518.1| 1.580| 2.572| 5.7| 19.1
531 |1639.95|— 327.4| 1.822| 2.802 6.6| 19.6 531 |1640.56 | —2532.9| 1.559 | 2.572 1.6| 188
610 |1632.08| — 323.8| 1.823| 2.791 78| 19.7 610 |1629.13| —2540.8| 1.566 | 2.571 41| 19.0
620 |1624.87|— 337.1| 1.850| 2.780| 10.4| 19.8 620 |1618.72| —2543.3| 1.600| 2570| 85| 19.3
630 |1619.10| — 4 66| 1.899| 2.769 | 13.1| 20.0 630 |1610.42| —2543.1| 1.657| 2569 | 12.5| 19.5
710 1161532 | — 450.2| 1.967| 2759 | 15.7| 20.1 710 |16 4.93| —25436| 1.736| 2567 | 16.0| 19.7
113008 2002 RQ39 6 1.6 326°85 1°7/ 1.216 R | 37454 4636 P-L 6 1.6 96°20 5°6/ 3.4 18
5 1 |17 054|—1835.1| 1.509| 2.403| 14.0| 19.3 5 1 |17 5.63| —3837.2| 2.342| 3.174| 12.0| 18.8
511 |1655.88| —1827.6| 1.430| 2.385| 10.2| 19.0 511 |1659.00 | —3920.4| 2.274| 3.179| 9.6| 18.6
521 |1648.79 | —1819.9| 1.373| 2.369 58| 18.7 521 |1650.30 | —3950.9| 2.230| 3.185| 7.2| 185
531 |1640.13 | —1813.3| 1.340| 2.352 1.8| 18.4 531 |1640.35| —40 5.6 | 2.211| 3.190| 5.7| 18.4
610 |1631.07|—18 9.3| 1.332| 2.337 48| 18.6 610 |1630.22| —40 3.7| 2.220| 3.196| 6.0| 18.4
620 |1622.87|—18 9.9| 1.349| 2.322 95| 188 620 |1620.95| —3946.9| 2.255| 3.201 79| 18.6
630 |1616.62 | —1816.8| 1.388| 2.308| 13.9| 19.0 630 |1613.45| —39189| 2.315| 3.206| 10.3| 18.7
710 11613.09| —1831.4| 1.446| 2.295| 17.7| 19.2 710 |16 8.34| —3844.7| 2396 3.212| 12.6| 18.9
166190 2002 ELo; 6 1.6 142°87 074/ 1.518 297183 2010 Wl s3 6 1.6290°83 173/ 1.9 17
5 1 |17 7.49| —21186]| 1.667| 2.545| 13.8| 20.2 5 1 |17 540| —26 9.0| 1.471| 2.355| 149]| 21.1
511 |17 0.43|—21156| 1.606| 2.554| 9.9| 20.0 511 |1659.74| —2558.0| 1.377| 2.327| 11.0| 20.8
521 |1651.08| —21 9.5| 1.568| 2.562 54| 1938 521 |1651.15| —2537.5| 1.305| 2298 | 6.4| 20.5
531 |1640.42|—21 0.6| 1.556| 2.570 0.8| 19.4 531 | 164052 | —25 6.7 | 1.257| 2.270 1.7] 20.1
610 |1629.69 | —2050.2| 1.572| 2.577 41| 197 610 |1629.23| —2427.0| 1.234| 2.241 46| 20.2
620 |1620.07| —20405| 1.614| 2584 | 85| 20.0 620 |1618.79| —23423| 1.236| 2.212| 99| 20.4
630 |1612.53|—2033.9| 1.680| 2.590| 12.5| 20.2 630 |1610.60 | —2258.4| 1.261| 2.182| 149| 20.6
710 |16 7.67|—20328| 1.767| 2596 | 15.8| 20.5 710 |16 559 | —2220.8| 1.305| 2.153| 19.2| 20.8
509388 2007 CD2s 6 1.6 141°%65 7°4/29.7 18 123103 2000 SJ347 6 1.6276°68 6°8/ 4.2 18
5 1 |1659.43 |+ 3225]| 2.676| 3.503| 10.8| 21.2 5 1 |17 755| —4036.1| 1.806| 2.642| 14.8| 19.2
511 |1653.95|+ 358.3| 2.621| 3.509 91| 21.1 511 |17 0.96 | —4048.6| 1.723| 2.630| 12.0| 19.0
521 |1647.26 |-+ 421.4| 2590 | 3.515 78| 21.0 521 |1651.61| —40419| 1.661| 2.618| 9.1| 18.38
531 |1639.90 |+ 429.1| 2584| 3.521 74| 21.0 531 |1640.55| —4012.3| 1.624| 2606 | 7.0| 18.7
610 |163252 |-+ 420.1| 2.605| 3.527 8.1| 21.1 610 |1629.23| —3919.7| 1.612| 2594 | 7.3| 18.6
620 |1625.71 |-+ 3544 | 2.651| 3.532 95| 21.2 620 |1619.09| —38 7.9| 1.625| 2.581 96| 187
630 |1620.02|-+ 313.6| 2.720| 3.537| 11.2| 21.3 630 |1611.32| —3644.4| 1.662| 2569 | 12.8| 18.9
710 |1161585|+ 220.2| 2.810| 3.542| 12.8| 21.4 710 |16 6.64| —3517.6| 1.721| 2557 | 159| 19.1
329948 2005 QK39 6 1.6 266731 0°4/ 1.518 262349 2006 TQgs 6 1.6187752 0°7/ 1317
5 1 |17 5.14|—21389]| 1.816| 2.694| 12.8| 21.3 5 1 |17 496| —2218.1| 1.652| 2534| 13.7| 20.7
511 |1658.95| —2131.8| 1.724| 2.672 9.3| 21.0 511 |1658.69| —21446| 1.584| 2534| 9.8| 20.5
521 |1650.44 | —2121.2| 1.656| 2.650 52| 20.7 521 |1650.18| —21 5.6 | 1.539| 2534| 54| 20.2
531 |1640.37 | —21 7.3| 1.614| 2.628 0.8| 20.4 531 |1640.35| —2022.7| 1.520| 2.533 1.0| 19.9
610 |1629.86 | —2051.3| 1.599 | 2.605 40| 20.6 610 |1630.41|—1939.1| 1527 | 2532| 42| 20.1
620 |1620.07| —20356| 1.611| 2.581 85| 20.8 620 |1621.52| —18585| 1.561 | 2.531 87| 20.4
630 |1612.08| —2023.0| 1.648| 2.557 | 12.7| 21.0 630 |1614.66 | —1824.8| 1.619| 2530 | 12.8| 20.6
710 |16 6.62| —2016.0| 1.705| 2.533| 16.3| 21.2 710 |11610.41| —18 06| 1.697| 2529 | 16.2| 20.8
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EPHEMERIDES

6 1.6 6 1.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
28364 1999hGN7 6 1.6284°33 5°3/30.118 374272 2005 NS¢ 6 1.6 276728 272/ 2.418

m o ’ o m h m o ’ o m
5 1 |17 0.00| — 915.4| 2.092| 2965| 11.6| 18.4 5 1 |17 623| —29 1.0| 1.752| 2.622| 13.6| 21.3
511 |1654.84 | — 816.4| 2.000| 2.947 89| 18.2 511 |1659.97 | —28499| 1.655| 2596 | 10.2| 21.0
521 |1647.97 | — 721.5| 1.951| 2.928 6.4| 18.0 521 |1651.12| —2827.6| 1.581 | 2.570 6.2| 207
531 |1640.05| — 634.8| 1.920| 2.910 53| 17.9 531 |1640.54 | —27 53.0 | 1.533 | 2.543 25| 20.4
610 |1631.91|— 559.9| 1.915| 2.891 6.8| 17.9 610 |1629.46 | —27 7.2| 1.511| 2.516 43| 205
620 |1624.39|— 539.0| 1.936| 2.872 96| 18.1 620 |1619.21 | —26 14.0| 1.516 | 2.488 8.8| 207
630 |1618.24 | — 5334 | 1.980| 2.854| 12.6| 18.2 630 |1610.97 | —2518.9| 1.545| 2.460| 13.1| 20.9
710 |1614.03| — 5426| 2.045| 2.835| 15.3| 18.4 710 |16 554 | —24276| 1595| 2.431| 169 21.0
435812 2008 WS 6 1.6 182°12 0°2/ 1.7 18 396443 2014 ENs; 6 1.6 3%°40 7°7/30.716
5 1 |17 4.45|—2231.1] 2.436| 3.301| 10.4]| 22.4 5 1 |1658.15| — 423.7| 1570| 2.450| 14.4| 19.7
511 |1657.83 | —2241.3| 2.360| 3.302 75| 222 511 |1653.79| — 3451 | 1515| 2.450| 11.4| 19.5
521 |1649.54 | —2248.7| 2.310| 3.303 42| 22.0 521 |1647.47| — 319.5| 1.481| 2.450 8.8| 19.4
531 |1640.26 | —2253.1| 2.289| 3.302 06| 21.7 531 |1640.00 | — 311.3| 1.470| 2.452 77| 193
610 |1630.84 | —2254.8| 2.297 | 3.301 3.0 21.9 610 |1632.43| — 3227| 1.483| 2.454| 89| 19.4
620 |1622.09|—2254.9| 2.333| 3.300 6.4| 22.1 620 |1625.76 | — 353.8| 1.520| 2.458 | 11.6| 19.6
630 |1614.74| —22549| 2.395| 3.208 95| 223 630 |1620.82| — 4426 | 1578 | 2.463| 146| 19.8
710 |16 9.32| —2256.8| 2.481| 3.206| 12.2| 225 710 |11618.18| — 5455| 1.654| 2.468| 17.3| 20.0
353697 2011 UZ3s9 6 1.6 225%0 1°3/31.9 16 257600 1999 RT7s 6 1.6315°38 3°2/31.6 17
5 1 |17 0.66|—1941.9| 2.329| 3.205| 105]| 21.1 5 1 |17 0.86| —1837.2| 1.186| 2.090| 16.2| 20.5
511 |1655.12| —1910.0| 2.254 | 3.201 75| 20.9 511 |1656.75| —17 47.2| 1.100| 2.061| 11.9| 20.2
521 |1648.04| —1835.8| 2.204| 3.198 42| 207 521 |1649.62 | —1651.8| 1.035| 2.032 70| 198
531 |1640.05| —18 0.9| 2.182| 3.194 14| 205 531 |1640.35| —1554.9| 0.993 | 2.003 32| 195
610 |1631.98 | —1727.6| 2.188| 3.190 35| 207 610 |1630.40| —15 2.0| 0.973| 1.976 6.6| 19.6
620 |1624.58|—1657.9| 2.221| 3.185 6.9| 20.9 620 |1621.37| —1419.1| 0.975| 1.948| 12.2| 19.8
630 |161854 | —1634.3| 2.280| 3.181| 10.0| 21.1 630 |1614.73| —1351.3| 0.998 | 1.922| 17.6| 20.0
710 11614.34| —1618.1| 2.361| 3.177| 12.7| 21.2 710 11611.46| —1341.1| 1.036| 1.897| 22.2| 20.2
95992 2004 NFg 6 1.6 254792 7°6/29.9 18 67941 2000 WX143 6 1.6250°37 271/ 2218
5 1 |17 272|— 216.1| 1.995| 2.850| 12.8| 20.9 5 1 |17 7.66| —27552| 1.759| 2.628| 13.6]| 19.7
511 |1656.84| — 131.0| 1.916| 2.834| 10.4| 20.7 511 |17 0.93| —27599| 1.670| 2.611| 10.1| 19.4
521 |1649.11|— 057.1| 1.860| 2.816 8.3| 20.6 521 |1651.62 | —2755.8| 1.604| 2.593 6.1| 19.2
531 |1640.22 | — 0385 | 1.830| 2.799 76| 20.5 531 |1640.61 | —27 41.3| 1.563| 2.574 24| 18.9
610 |1631.05|— 038.2| 1.826| 2.781 8.8| 20.5 610 |1629.15| —2717.0| 1.550 | 2554 | 4.3| 19.0
620 |162253|— 057.1| 1.846| 2.762| 11.2| 20.6 620 |161855| —26454| 1.563| 2534| 87| 19.2
630 |161549 | — 1344| 1.889| 2.744| 13.9| 20.8 630 |16 999 | —2611.1| 1.601| 2513 | 12.8| 19.4
710 1161052 | — 227.3| 1.952| 2.724| 165| 20.9 710 |16 4.26| —2539.1| 1.650| 2.492| 16.5| 19.6
405843 2006 BT o7 6 1.6 147754 1°4/ 1.217 115361 2003 SLoso 6 1.6225°97 279/ 2.4 18
5 1 |17 7.16| —1939.0| 1.539| 2.422| 145]| 215 5 1 |17 8.69| —2936.3| 1.938| 2.798| 12.9| 20.4
511 |17 0.34 | —19222| 1.478| 2.428| 10.4| 21.2 511 |17 1.48| —2957.0| 1.852| 2.787 9.7| 20.2
521 |1651.11 | —19 3.4 | 1.440| 2.434 58| 21.0 521 |1651.85| —30 9.1 | 1.790 | 2.775 6.1| 20.0
531 |1640.48 | —18 43.9| 1.427 | 2.440 15| 207 531 |1640.64 | —3010.2| 1.755| 2.762 31| 19.7
610 |1629.78| —18 25.6 | 1.441| 2.445 46| 20.9 610 |1629.04| —2959.9| 1.747| 2.748 45| 1938
620 |1620.24| —1811.2| 1.481| 2.450 92| 21.2 620 |1618.29 | —2940.2| 1.767| 2.733 82| 20.0
630 |1612.88| —18 3.3| 1.544| 2.454| 13.4| 215 630 |16 9.49| —2914.9| 1.811| 2.718| 11.9| 20.2
710 |16 832|—18 35| 1.627| 2.458| 16.8| 21.7 710 |16 3.35| —2848.8| 1.877| 2.702| 152| 20.4
205714 2002 AR74 6 1.6 38792 3°7/ 2517 182787 2002 AEg 6 1.6163°68 0°6/ 1.9 18
5 1 |17 6.08| —2950.2| 1.153| 2.043| 17.7| 19.8 5 1 |17 1.64| —2511.6| 2575 3.441 99| 21.0
511 |17 0.29 | —30 5.3| 1.103| 2.053| 13.1| 19.5 511 |1655.73| —25 1.2| 2.503| 3.445 71| 208
521 |1651.32|—30 6.7| 1.073| 2.063 8.1| 193 521 |1648.35| —24 458 | 2.456 | 3.448 40| 20.6
531 |1640.52 | —2952.5| 1.065| 2.073 40| 19.1 531 |1640.14 | —2425.7 | 2.437| 3.450 09| 204
610 |1629.68 | —2924.0| 1.080| 2.085 57| 19.2 610 |1631.86| —24 22| 2.448| 3.453 2.8| 205
620 |1620.50 | —28 46.0| 1.119| 2.097 | 10.4| 19.5 620 |1624.25| —2337.1| 2.486 | 3.455 6.0| 20.7
630 |1614.25|—28 55| 1.179| 2.109| 149| 19.8 630 |1617.97 | —2312.9| 2.551 | 3.457 89| 20.9
710 |1611.55| —27285| 1.257| 2.122| 18.8| 20.1 710 11613.46| —2251.7| 2.639| 3.458| 11.4| 21.1
463397 2013 GU4 6 1.6 286°77 079/ 1.8 17 160034 1998 RS39 6 1.6285°16 073/ 1.5 18
5 1 |17 6.18| —2351.2| 1.351| 2.240| 15.7| 21.3 5 1 |17 401|—21355]| 1.982]| 2.858| 12.0| 20.1
511 |17 0.45| —24 13| 1.266| 2.219| 11.5| 20.9 511 |1658.10| —2133.0| 1.881| 2.828 87| 198
521 |1651.63|—24 6.3| 1.202| 2.197 6.6| 20.6 521 |1650.00 | —2127.7| 1.803| 2.797 49| 195
531 |1640.62| —24 5.0| 1.161| 2.174 1.4| 202 531 |164041| —2119.4| 1.752| 2.766 07| 19.2
610 |1628.92| —2357.6| 1.145| 2.152 48| 20.4 610 |1630.31| —21 93| 1.729| 2.734 3.8| 19.3
620 |1618.14| —2346.3| 1.154| 2.130| 10.4| 20.6 620 |1620.77 | —2058.9| 1.733| 2.702 8.1| 195
630 |16 9.78 | —2335.0| 1.184| 2.108| 155| 20.8 630 |1612.82| —2050.8| 1.762| 2.670| 12.1| 19.7
710 |16 4.80| —23282| 1.233| 2.085| 19.9| 21.0 710 |16 720 —2047.3| 1.811| 2638| 156| 19.8
81119 2000 EW1os 6 1.6 163°%62 1°1/ 1.317 R | 140995 2001 WSy7 6 1.6260°56 1°3/ 1.218
5 1 |17 576 | —19352| 1.991| 2.864| 12.1| 20.0 5 1 |17 1.31|—19 0.3] 2.227| 3.103| 109| 20.4
511 |1658.94 | —19252| 1.924| 2.869 87| 198 511 |1655.74 | —18 47.4| 2.146 | 3.093 78| 20.2
521 |1650.21|—1913.7| 1.881| 2.874 48| 19.6 521 |1648.47| —1833.3| 2.090| 3.083 44| 19.9
531 |1640.37|—19 1.3| 1.866| 2.879 12| 193 531 |1640.17 | —1819.2| 2.061 | 3.073 13| 19.7
610 |1630.45|—1849.5| 1.879| 2.882 3.8| 195 610 |1631.68| —18 6.4 | 2.060 | 3.063 36| 19.8
620 |1621.40| —1840.1| 1.919| 2.885 77| 198 620 |1623.83| —1756.6| 2.087 | 3.053 72| 20.0
630 |1614.07| —1835.0| 1.985| 2.888| 11.2| 20.0 630 |1617.39| —1751.4| 2.138| 3.042| 10.5| 20.2
710 |16 8.99 | —18356| 2.072| 2.800| 14.2| 20.2 710 11612.89| —1752.0| 2.212| 3.032| 13.3| 20.4
430293 2013 WGrs 6 1.6 37774 0%/ 1.317 429176 2009 VVgo 6 1.6231722 2°6/31.6 17
5 1 |17 2.89| —2431.6| 1.528| 2.415]| 14.3| 20.4 5 1 |17 3.68| —1624.9]| 2.056| 2931 | 11.7| 22.2
511 |1657.18 | —2325.2 | 1.472| 2.425| 10.2| 20.2 511 |1657.52| —1550.6 | 1.974| 2.920 85| 22.0
521 |1649.28| —22 9.7| 1.439| 2.435 56| 20.0 521 |1649.49 | —1516.0| 1.917| 2.908 50| 21.8
531 |1640.24 | —2049.0| 1.432| 2.446 09| 197 531 |1640.32| —14432| 1.887 | 2.896 26| 21.6
610 |1631.30| —1928.4| 1.452| 2.457 43| 19.9 610 |1630.95| —14 14.8| 1.885| 2.883 47| 217
620 |1623.59 | —1813.9| 1.496| 2.468 89| 20.2 620 |1622.28| —1353.2| 1.911| 2.869 83| 21.9
630 |1617.98| —1710.7| 1.565| 2.480| 12.9| 20.5 630 |1615.16 | —1340.2| 1.961| 2.856| 11.7| 22.1
710 1161498 | —1621.5| 1.654| 2.493| 16.3| 20.8 710 1161017 | —1337.01 2.032| 2.841| 14.7| 222
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EPHEMERIDES

6 1.6 6 1.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
98433 2OOOhUP37 6 1.6 155788 2°7/31.7 17 373838 2OO3hBG3o 6 1.6 82741 7°0/ 4.6 17

m o ’ o m o ’ o m
5 1 |17 5.17| —17545]| 1.542| 2.428| 143 5 1 |17 9.69| —4052.8| 1.656| 2.494| 15.8]| 20.5
511 |1658.90|—17 7.6| 1.480| 2.431| 10.3 511 |17 237 | —41 48| 1599 | 2507 | 12.7| 20.4
521 |1650.32| —1618.9| 1.440| 2.434| 5.9 521 |1652.29 | —4055.8| 1.564| 2520| 9.6| 20.2
531 |1640.44 | —1531.8| 1.426| 2.436 2.8 531 |1640.72| —4022.7| 1.552| 2533 | 7.3| 20.1
610 |1630.48 | —1450.1| 1.439| 2.439 5.4 610 |1629.25| —3926.7| 1.565| 2546 | 7.4| 20.1
620 |1621.63 | —1417.4| 1.476 | 2.441 9.7 620 |1619.34| —3813.2| 1.603| 2560 | 9.7| 20.3
630 |1614.87 | —1356.4| 1.537| 2.442| 13.7 630 |1612.07| —3650.4| 1.665| 2572 | 12.7| 20.5
710 1161077 | —1348.1| 1.617| 2.444| 17.1 710 |16 7.99| —3526.6| 1.748| 2585| 156| 20.7
499498 2010 MBog 1.6 316°%68 5°0/ 2. 219076 1998 DGx3 1.6 131957 2°8/ 2.7
5 1 |17 4.67|—3020.1| 1.207| 2.096 | 17.1 5 1 |17 7.22| —31 1.8]| 2.142| 2997 | 12.1| 21.0
511 |1659.84 | —31 82| 1.128| 2.076 | 13.1 511 |1659.96 | —31 7.2| 2.080 | 3.011 9.0| 20.8
521 |1651.51 | —3146.6| 1.068| 2.056 8.6 521 |1650.77 | —31 2.6 | 2.043| 3.025| 57| 20.6
531 |1640.66 | —3210.1| 1.031| 2.037 5.2 531 |1640.52 | —3047.0| 2.033| 3.038 3.0 205
610 |1629.01|—3215.9| 1.017| 2.018 6.7 610 |1630.28| —3021.3| 2.051| 3.051 40| 205
620 |1618.44 | —32 54| 1.025| 2.000| 11.4 620 |1621.03| —2948.3| 2.096| 3.063| 7.1| 20.8
630 |1610.68 | —3143.9| 1.053| 1.983| 16.3 630 |1613.61| —2912.0| 2.168| 3.074| 10.2| 21.0
710 |16 6.82| —3118.7| 1.099| 1.967| 20.7 710 |16 852| —2836.4| 2.262| 3.085| 13.0| 21.2
254287 2004 RA25 1.6 266°12 2°2/31. 490313 2009 BQ43 1.6 41°21 2273/ 4.7
5 1 |1659.92| —1556.8| 2.488| 3.362| 10.0 5 1 |17 9.82| 421 82| 0.976| 1.777| 26.8| 21.1
511 |1654.61 | —1534.4| 2.402| 3.347 7.2 511 |17 291 |+2151.0| 0.942| 1.783| 249| 21.0
521 |1647.81|—1512.7| 2.342| 3.332 43 521 |1652.75|+2142.0| 0.921| 1.790 | 23.3| 20.9
531 |1640.10 | —14 53.2| 2.309| 3.318 2.2 531 |1640.80 | +2031.6| 0.914| 1.798| 22.4| 20.9
610 |1632.20| —1437.4| 2.305| 3.302 3.9 610 |1628.95|+1819.0| 0.923| 1.806 | 22.4| 20.9
620 |1624.84|—1426.9| 2.328| 3.287 7.0 620 |1618.89 | +1513.3| 0.940| 1.814| 23.4| 21.0
630 |1618.69 | —1423.1| 2.377| 3.272 9.9 630 |1611.89|-+1129.4| 0.991| 1.823| 25.1| 21.1
710 |1614.24| —1426.5| 2.448| 3.256| 12.5 710 |16 857 |+ 7252| 1.040| 1.832| 27.0| 21.3
467614 2008 CS1g 1.6 92°%60 1°3/ 1. 438601 2007 VH1oo 1.6 228726 0°2/ 1.5
5 1 |17 577 | —1949.8| 1.561| 2.445| 14.2 5 1 |17 2.47| —21485]| 2.247| 3.120| 109| 21.7
511 |1659.24 | —1933.7| 1.508| 2.459| 10.1 511 |1656.58 | —21458| 2.169| 3.114| 7.8| 215
521 |1650.46 | —1915.6 | 1.478| 2.473 5.6 521 |1648.96 | —2140.3| 2.115| 3.108| 4.3| 21.3
531 |1640.46 | —1856.9| 1.473| 2.486 1.4 531 |1640.29 | —21325| 2.080| 3.102| 0.6| 21.0
610 |1630.47 | —1839.6 | 1.495| 2.499 4.4 610 |1631.45| —2123.1| 2.090| 3.096 32| 21.2
620 |1621.67 | —1826.2| 1.542| 2.512 8.8 620 |1623.28| —2113.8| 2.120| 3.089| 6.9| 21.4
630 |1614.98| —1819.0| 1.613| 2.525| 12.8 630 |1616.56 | —21 6.4 | 2.175| 3.082| 10.2| 21.6
710 1161096 | —1819.3| 1.704| 2.537| 16.1 710 |1611.84| —21 29| 2.253| 3.075| 13.0| 21.8
522925 2016 PS110 1.6 144°04 3°4/ 2. 428188 2006 UCgq 1.6 259782 0°1/ 1.6
5 1 |17 4.62| —3149.8| 2.314| 3.167| 11.4 5 1 |17 555| —22425| 1.730| 2.608| 13.3| 21.9
511 |1658.17 | —3218.6 | 2.243| 3.171 8.6 511 |1659.34| —2231.4| 1.643| 2.591 97| 217
521 |1649.84 | —3238.6| 2.197| 3.175 5.6 521 |1650.74 | —2215.4| 1579 | 2573| 54| 21.4
531 |1640.38 | —3248.1| 2.178| 3.179 3.5 531 |1640.56 | —2154.7| 1.542| 2555| 0.8| 21.0
610 |1630.76 | —32 46.6 | 2.187 | 3.182 43 610 |1629.99 | —21309| 1.531| 2537 | 41| 21.2
620 |1621.93|—32358| 2.223| 3.186 7.0 620 |1620.24| —21 6.8| 1.547| 2518| 87| 21.4
630 |1614.71|—32185| 2.285| 3.189 9.9 630 |1612.41| —20458| 1.587 | 2.499 | 13.0| 21.7
710 |16 9.67| —3158.6| 2.369| 3.192| 125 710 |16 7.22| —2031.0| 1.647| 2.479| 16.6| 21.8
314112 2005 EYoo 1.6 120712 4°4/ 2. 45583 2000 CKgy 1.6 235%04 3°5/31.3
5 1 |17 854 | —3249.9| 1.556]| 2.422| 153 5 1 |17 212| —11505| 2.405| 3.272| 105| 18.5
511 |17 1.61|—33 7.2| 1.494| 2.428| 11.6 511 |1656.21 | —1125.8| 2.321| 3259 | 7.8| 18.3
521 |1651.94 | —3310.6| 1.454| 2.435 7.6 521 |1648.72| —11 4.4| 2.262| 3.245| 5.1 | 18.2
531 |1640.67 | —3257.5| 1.439| 2.441 4.6 531 |1640.27 | —1048.5| 2.230| 3.231 35| 18.0
610 |1629.30 | —3228.4| 1.449| 2.447 5.6 610 |1631.61| —1039.7| 2.227| 3.216| 5.0| 18.1
620 |1619.26 | —31 47.3| 1.484| 2.453 9.2 620 |1623.51|—1039.3| 2.252| 3.200| 7.8| 18.2
630 |1611.70 | —31 0.3 | 1.543| 2.459| 13.0 630 |1616.67 | —1047.9| 2.302| 3.184| 10.7| 18.4
710 |16 7.26| —3013.8| 1.622| 2.464| 16.4 710 |1611.62| —11 56| 2.373| 3.168| 13.3| 18.6
56742 2000 NBos 1.6 251736 371/ 2. 443773 2015 MBso 1.6 319°77 7°4/31.3
5 1 |17 352|—32352]| 2.334| 3.187| 11.3 5 1 |17 1.68| — 030.4| 2.000| 2.861| 12.9| 19.8
511 |1657.41 | —3236.1| 2.248| 3.176 8.5 511 |1656.10 | — 023.1| 1.935| 2.849 | 10.5| 19.6
521 |1649.44 | —3226.7| 2.186| 3.165 5.6 521 |1648.74| — 030.4| 1.884| 2.838| 84| 19.4
531 |1640.33| —32 59| 2.151| 3.154 3.3 531 |1640.28| — 055.1| 1.857| 2.827| 7.4| 19.3
610 |1631.03| —3134.3| 2.145| 3.143 4.1 610 |1631.59| — 1383| 1.857| 2.816| 83| 19.4
620 |1622.47 | —3054.4| 2.165| 3.131 6.9 620 |1623.56| — 239.0| 1.882| 2.806 | 10.5| 19.5
630 |1615.49 | —3010.0| 2.212| 3.120| 10.0 630 |1616.98| — 3546 | 1.931| 2.796 | 13.2| 19.6
710 |11610.66 | —2925.4| 2.281| 3.108| 12.7 710 |1612.42| — 5215]| 2.000| 2.787| 157| 19.8
142498 2002 TY3; 1.6 204°78 3°0/31. 491264 2011 UWog3 1.6 192794 379/ 3.2
5 1 |17 4.06|—1619.8| 1.730| 2.612| 13.2 5 1 |17 476| —3645.0| 3.117| 3.943| 94| 224
511 |1657.97 | —1539.5| 1.661| 2.610 9.6 511 |1658.00 | —37 13.7 | 3.035| 3.941 74| 222
521 |1649.80 | —1459.2| 1.616| 2.607 5.7 521 |1649.68| —3733.1| 2979 | 3.938| 54| 221
531 |1640.39 | —1421.6| 1.596| 2.605 3.0 531 |1640.40 | —3741.2| 2.950| 3.935| 4.0| 22.0
610 |1630.84 | —1350.1| 1.604| 2.602 5.3 610 |1630.95| —3737.7| 2.950| 3.931 44| 220
620 |1622.22|—1327.2| 1.637| 2.598 9.2 620 |1622.07 | —3723.7| 2978 | 3.926| 6.1| 22.1
630 |1615.43 | —1315.1| 1.694| 2.594| 12.9 630 |1614.47| —37 1.6| 3.033| 3.922| 82| 222
710 11611.06 | —13145| 1.771| 2591 | 16.2 710 |16 866 | —3635.0| 3.112| 3.916| 10.2| 22.4
249581 1995 SXg7 1.6 125°76 0°1/ 1. 167602 2004 BW137 1.6 292°73 079/ 1.9
5 1 |17 7.07|—2257.3| 1.757| 2.632| 13.3 5 1 |17 270 | —2459.4| 1.945| 2.821| 12.2| 21.1
511 |17 0.06 | —2253.0| 1.699 | 2.645 9.5 511 |1657.02| —25 09| 1.869| 2.815| 8.8 | 20.9
521 |1650.89 | —2244.1| 1.664| 2.657 5.3 521 |1649.31| —2457.0| 1.816| 2.808| 5.0| 20.7
531 |16 40.53 | —2230.9| 1.656| 2.669 0.8 531 |1640.36 | —24 47.4| 1.780 | 2.802 12| 20.4
610 |1630.16 | —2214.8| 1.675| 2.681 3.8 610 |1631.19| —2433.0| 1.780| 2.795 35| 205
620 |1620.88| —2158.2| 1.721| 2.692 8.0 620 |1622.83| —24159| 1.816| 2.789| 75| 20.8
630 |1613.61|—21439| 1.792| 2.702| 11.8 630 |1616.17| —2358.9| 1.868| 2.782| 11.2| 21.0
710 |16 8.80| —21345| 1.884| 2.712| 15.0 710 11611.83| —2344.8| 1.941| 2776 | 14.4| 21.2
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EPHEMERIDES

6 1.6 6 1.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
74100 1998hQE26 6 1.6276°29 66/ 3.618 443337 2014hGV7 6 1.6 296°13 0°5/ 1.5 18

m o ’ m m ’ o m
5 1 |17 7.00| —3926.8| 1.953| 2.789 13.8 19.1 5 1 |17 225| —19452| 2.200| 3.084| 11.0| 20.8
511 |17 053 | —40 39| 1.870| 2.777| 11.2| 18.9 511 |1656.48| —20 3.3 | 2.131| 3.078| 7.9| 20.5
521 |1651.45| —4025.7| 1.808| 2.764| 85| 18.7 521 |1648.95| —2021.3| 2.079| 3.072| 4.4| 20.3
531 |16 40.67 | —4028.0| 1.772| 2.752 6.8| 185 531 |1640.33| —2038.9| 2.053| 3.066| 0.7| 20.0
610 |1629.51 | —40 9.6 | 1.761| 2.739 7.1| 185 610 |1631.48| —2056.1| 2.056 | 3.061 3.3| 20.2
620 |1619.30 | —3932.5| 1.775| 2.726 94| 18.6 620 |1623.28| —2113.3| 2.086| 3.055| 6.9| 20.4
630 |1611.23|—3842.1| 1.814| 2.713| 12.3| 188 630 |1616.51 | —2131.5| 2.142| 3.050| 10.3| 20.6
710 |16 6.06 | —3745.3| 1.873| 2.700| 15.1| 19.0 710 |1611.74| —2151.6| 2.220| 3.045| 13.1| 20.8
438280 2005 YO111 6 1.6 227°%68 14°2/ 1.4 18 260653 2005 GFi61 1.6 33°00 4°2/31.817
5 1 |1713.13 |+ 857.5| 1.263| 2.091| 20.4]| 21.0 5 1 |17 3.92| —1322.4| 1.315| 2.208| 157| 19.7
511 |17 5.18 |-+ 914.3| 1.198| 2.083| 17.7| 20.8 511 |165830| —13 50| 1.260| 2.213| 11.5| 19.4
521 |1654.13 |+ 8584 | 1.152| 2.075| 15.4| 20.6 521 |1650.14| —1253.3| 1.227| 2.218| 7.1| 19.2
531 |1641.06 |+ 8 25| 1.126| 2.067| 14.2| 20.5 531 |164050| —1249.9| 1.217| 2.224| 42| 19.0
610 |1627.58 |+ 624.7| 1.123| 2.058| 14.9| 20.5 610 |1630.75| —1256.8| 1.232| 2.230| 6.5| 19.2
620 |161529 |-+ 410.1| 1.142| 2.048| 17.3| 20.7 620 |1622.19| —1314.6| 1.270| 2.236| 10.7| 19.4
630 |16 558 |-+ 1282| 1.182| 2.038| 20.4| 20.8 630 |1615.91 | —1343.3| 1.330| 2.243| 149| 19.7
710 1155928 | — 129.4| 1.241| 2.027| 23.4| 21.0 710 |161253| —1421.7| 1.408| 2.250| 18.5| 20.0
205548 2001 SEaq 6 1.6 317766 078/ 1.9 18 121415 1999 TR14s 1.6 279°05 2°5/31.6 18
5 1 |17 212 | —2447.0] 1.924| 2.802| 12.2| 19.9 5 1 |17 0.23| —1538.8| 2.321| 3.196| 10.5| 20.5
511 |1656.60 | —24 445 | 1.850| 2.797 89| 19.7 511 |1654.96 | —15 9.8 | 2.233| 3.178| 7.6| 20.3
521 |1649.07 | —24 36.6 | 1.798| 2.791 50| 19.4 521 |1648.09| —1441.4| 2.170| 3.160| 4.6| 20.1
531 |1640.33 | —2423.2| 1.773| 2.786 1.1 19.1 531 |164021| —1415.3| 2.134| 3.141 25| 19.9
610 |1631.41|—24 54| 1.775| 2.781 35| 193 610 |1632.12| —1353.7| 2.126| 3.123| 43| 20.0
620 |1623.30| —2345.5| 1.804| 2.776 75| 195 620 |1624.58| —1338.4| 2.146| 3.104| 75| 20.2
630 |1616.89 | —2326.4| 1.857| 2.772| 11.2| 198 630 |1618.33| —1331.0| 2.190| 3.085| 10.6| 20.3
710 1161279 | —2310.8| 1.931| 2.767| 14.4| 20.0 710 11613.90| —1332.1| 2.257| 3.066| 13.4| 20.5
137716 1999 XGog 6 1.6 218°75 0°1/ 1.6 18 395466 2011 US; 1.6 166°18 3°0/ 2.8 18
5 1 |17 652 | —2159.0| 1.965| 2.837| 12.3| 20.9 5 1 |17 355| —32 24| 2619| 3.468| 10.3| 21.6
511 |1659.74 | —2156.8| 1.883| 2.828 89| 20.6 511 |1657.23| —3218.5| 2.545| 3.471 78| 21.4
521 |1650.83 | —2151.3| 1.825| 2.819 49| 20.4 521 |1649.28 | —3226.3| 2.496 | 3.474| 5.1| 21.2
531 |1640.59 | —21 42.4| 1.795| 2.808 07| 20.0 531 |1640.37 | —3224.5| 2.475| 3.476 31| 21.1
610 |1630.07 | —2131.2| 1.792| 2.798 3.7 20.2 610 |1631.34| —3213.2| 2.482| 3.479 3.8 21.1
620 |1620.34|—2119.4| 1.817| 2.786 7.8| 20.5 620 |1623.01| —3154.1| 2517 | 3.480| 6.3| 21.3
630 |1612.35|—21 97| 1.868| 2.774| 11.6| 20.7 630 |1616.10 | —3130.0| 2579 | 3.482| 89| 215
710 |16 6.74| —21 43| 1.939| 2.761| 149| 20.9 710 |1611.11| —31 4.1| 2.664| 3.483| 11.3| 21.6
46195 2001 FM 144 6 1.6 326744 2°9/31.718 509196 2006 RK23 1.6 289751 4°1/ 2.6 17
5 1 |17 1.69| —15355]| 1.836| 2.719| 125]| 19.0 5 1 |17 7.03| —3110.6| 1.511| 2.383| 15.3| 21.8
511 |1656.21 | —1510.0| 1.768| 2.717 91| 188 511 |17 1.11| —3132.2| 1.416| 2.355| 11.7| 21.5
521 |1648.82| —1446.0| 1.723| 2.714| 5.4| 18.6 521 |1652.08| —3142.3| 1.343| 2.328| 7.6| 21.2
531 |1640.30 | —1425.6 | 1.704| 2.712 29| 18.4 531 |1640.83| —3137.3| 1.294| 2299 | 43| 21.0
610 |1631.64 | —14 11.1| 1.712| 2.710 49| 185 610 |1628.81| —3116.1| 1.270| 2.271 57| 21.0
620 |1623.80|—14 4.3| 1.746| 2.709 86| 188 620 |1617.66| —3041.0| 1.271| 2.243| 10.1| 21.1
630 |1617.62| —14 6.3| 1.804| 2.707| 12.1| 19.0 630 |16 8.87| —2957.8| 1.294| 2214 | 147| 21.3
710 |11613.68| —1417.6| 1.882| 2.705| 15.2| 19.2 710 |16 3.44| —2013.7| 1.337| 2.185| 189| 21.5
491536 2012 LD 6 1.6 231741 11°9/26.5 18 364593 2007 RT145 1.6 310%41 6°1/ 2.8 17
5 1 |17 670 — 5 9.7| 1.158| 2.043| 18.0| 21.0 5 1 |17 5.10| —3317.8| 1.187| 2.071| 17.7| 20.5
511 |17 050 |— 216.4| 1.103| 2.037| 147| 20.8 511 |17 0.39| —33552| 1.102| 2.045| 13.9| 20.2
521 |1651.45|+ 029.3| 1.069| 2.031| 12.3| 20.6 521 |1651.98| —34182| 1.036| 2.019| 9.6| 19.8
531 |1640.68 |+ 252.9| 1.059| 2.024| 12.2| 20.6 531 |1640.83| —34209| 0.991| 1.993| 6.4| 19.6
610 |1629.73 |-+ 441.9| 1.071| 2.017| 144| 20.7 610 |1628.75| —34 06| 09690 | 1.968| 7.5| 19.5
620 |1620.09 |-+ 550.0| 1.104| 2.000| 17.9| 20.9 620 |1617.75| —3319.8| 0.960 | 1.944| 12.0| 19.7
630 |1612.96 |+ 616.8| 1.155| 2.001| 21.4| 21.1 630 |16 9.71| —3226.1| 0.980| 1.920| 17.0| 19.9
710 116 9.05|+ 6 79| 1.220| 1.993| 24.4| 21.3 710 |16 5.78| —3129.2| 1.025| 1.897 | 21.6| 20.1
169094 2001 KQ32 6 1.6 268756 2°9/31.317 316074 2009 HX106 1.6 359730 2°4/ 2.3 17
5 1 |17 1.60| —16 10.0| 2.074| 2.952| 11.5| 20.4 5 1 |1659.28| —28 7.3| 0.986| 1.896 | 18.3| 19.5
511 |1656.06 | —1520.9| 1.989 | 2.935 8.4| 20.2 511 |1655.86| —2756.3| 0.930| 1.891| 13.5| 19.2
521 |1648.73 | —1430.8| 1.929| 2.919 50| 20.0 521 |1649.14| —2731.1| 0.892| 1.888| 8.0| 18.9
531 |1640.29 | —1342.5| 1.896| 2.902 29| 198 531 |1640.38| —2651.6| 0.875| 1.887 2.8| 18.6
610 |1631.64 | —1259.4| 1.800| 2.886 49| 19.9 610 |1631.41|—26 1.4| 0.879| 1.887| 5.4 | 187
620 |1623.66| —1224.2| 1.912| 2.869 8.4| 20.1 620 |1623.97| —25 6.8| 0.905| 1.889 | 11.0| 19.1
630 |1617.16 | —1159.6| 1.958| 2.851| 11.8| 20.3 630 |1619.45| —24154| 0.940| 1.893| 16.2| 19.3
710 1161269 | —1146.4| 2.025| 2.834| 148| 20.4 710 |161857| —2333.1| 1.011| 1.898| 20.6| 19.6
1238 Predappia 6 1.6 92711 2°5/ 2118 72082 2000 YGao 1.6 230789 0°1/ 1.6 18
5 1 |17 7.73| —27 45| 1.820| 2.689| 13.3| 16.3 5 1 |17 6.95| —2253.3| 1.800| 2.762| 12.7| 20.5
511 |17 0.65| —27 46.3| 1.763| 2.703 97| 16.1 511 |17 0.15| —2236.4| 1.804| 2.749| 9.2| 20.3
521 |1651.31|—2821.7| 1.730| 2.718 58| 15.9 521 |1651.11| —2214.3| 1.742| 2.735| 5.1 | 20.0
531 |1640.65| —2848.2| 1.723| 2.732 26| 15.7 531 |1640.66 | —2147.3| 1.707| 2.720| 0.7| 19.7
610 |1629.88| —29 5.0| 1.744| 2.746 42| 15.9 610 |1629.90 | —2117.2| 1.700 | 2.705 3.8| 19.9
620 |1620.16 | —2913.1| 1.792| 2.760 79| 16.1 620 |1619.95| —2046.9| 1.720| 2.689 | 82| 20.1
630 |1612.47 | —2915.4| 1.864| 2.774| 11.4| 16.4 630 |1611.81| —20199| 1.765| 2.671| 12.2| 20.3
710 |16 7.40| —29155| 1.958| 2.788| 14.4| 16.6 710 |16 6.17| —1959.1| 1.831| 2.654| 156| 20.5
502280 2015 BW13s 6 1.6 251°01 3°3/ 2517 271675 2004 RWq3 1.6 247771 177/ 2.2 18
5 1 |17 850 | —3037.8| 1.854| 2.715| 13.4| 225 5 1 |17 4.63| —27350]| 1.837| 2.709| 13.0| 20.8
511 |17 156 | —3052.2| 1.762| 2.696 | 10.1| 22.2 511 |165853| —2727.5| 1.760| 2.703| 95| 20.6
521 |1652.04 | —3056.4| 1.692| 2.675 65| 22.0 521 |1650.20 | —27 11.3| 1.706 | 2.696 | 5.6 | 20.4
531 |1640.78 | —30 47.9| 1.648 | 2.654 35| 217 531 |1640.53 | —26 46.1 | 1.678 | 2.689 20| 20.1
610 |1629.04 | —3026.4| 1.632| 2.633 47| 218 610 |1630.65| —26 13.2| 1.677 | 2.682 3.9 20.2
620 |1618.11| —2954.4| 1.642| 2.610 86| 21.9 620 |1621.69| —25359| 1.703| 2.675| 7.9| 20.5
630 |16 9.20 | —2916.4| 1.678| 2587 | 125| 22.1 630 |1614.63| —24582| 1.753| 2.668| 11.8| 20.7
710 |16 3.10| —2838.1| 1.734| 2563 | 16.0| 223 710 |11610.10| —24243| 1.825| 2661 | 15.1| 20.9
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EPHEMERIDES

6 1.6 6 1.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
346452 2OO8hTW3g 6 1.6 163713 0°7/ 1.817 480545 2015 MJs» 6 1.6 249°71 6°2/31.118
m o ’ o m h m o ’ o m
5 1 |17 3.95|—24299]| 1.973| 2.847| 12.2| 215 5 1 |17 1.69| — 1243]| 2.469| 3.313| 11.0| 20.8
511 |1657.81 | —2426.7| 1.903| 2.848 88| 21.3 511 |1655.83| — 116.0| 2.394| 3305| 89| 20.6
521 |1649.71| —24 18.4| 1.857 | 2.850 49| 21.0 521 |164851| — 119.0| 2.344| 3297 | 7.0| 20.5
531 |1640.45| —24 47| 1.838| 2.851 1.0| 208 531 |1640.30| — 1354 2319| 3289| 6.2| 20.4
610 |1631.07 | —2347.0| 1.847| 2.853 35| 20.9 610 |1631.94| — 2 6.3| 2.323| 3280| 7.0| 20.4
620 |162256| —2327.4| 1.883| 2.854| 7.4| 21.2 620 |1624.14| — 251.0| 2.353| 3.272| 9.0| 20.5
630 |1615.78| —23 8.8 | 1.943| 2.855| 11.0| 21.4 630 |1617.53| — 348.1| 2.407| 3.263| 11.2| 20.7
710 11611.28| —2253.8| 2.025| 2.855| 14.0| 21.6 710 1161261 | — 455.1| 2.484| 3.254| 13.4| 20.8
331647 2002 NF7o 6 1.6 270710 371/ 2.7 17 222709 2002 AFgo 6 1.6 168°00 2°7/31.517
5 1 |17 4.40| —30482]| 1.913| 2.778| 12.9| 20.4 5 1 |17 3.72| —14246]| 2.513| 3.379| 102 21.3
511 |1658.33| —3055.6| 1.840| 2.776 96| 20.2 511 |1657.17| —1357.1| 2.445| 3385| 7.4| 21.1
521 |1650.07 | —3052.8| 1.789| 2.773 6.1| 20.0 521 |1649.19 | —1331.1| 2.403| 3.390| 45| 20.9
531 |1640.51 | —3038.3| 1.765| 2.771 33| 1938 531 |1640.39| —13 84| 2380 | 3394| 27| 208
610 |1630.77 | —3013.0| 1.767 | 2.768 44| 198 610 |1631.55| —1250.7| 2.405| 3.398| 4.2| 20.9
620 |1621.97|—2939.6| 1.796| 2.766 7.8| 20.0 620 |1623.38| —1239.4| 2.448| 3.401 71| 211
630 |1615.05|—29 23| 1.849| 2.763| 11.3| 20.2 630 |1616.51| —12356| 2519 | 3.403| 9.8| 21.3
710 |11610.63| —2825.6| 1.924| 2.761| 14.4| 20.4 710 11611.40| —1239.6| 2.611| 3.404| 12.2| 215
214200 2005 EO4 6 1.6 109°21 3°4/31.6 18 419632 2010 TO3 6 1.6281°29 5°2/ 2917
5 1 |17 5.85|—1514.0| 1578 | 2.461| 142]| 20.3 5 1 |17 7.46| —3327.2| 1.497| 2.365| 157| 21.0
511 |1659.25| —14386| 1.526| 2.474| 10.3| 20.0 511 |17 1.34| —3356.1| 1.416| 2350 | 12.1| 20.7
521 |1650.49 | —14 5.3 | 1.497 | 2.487 6.2| 198 521 |1652.13| —34115| 1.356| 2.335| 83| 20.5
531 |1640.56 | —1336.9| 1.493| 2.500 34| 197 531 |1640.85| —34 92| 1.319| 2.320| 5.4 | 20.3
610 |1630.67 | —1316.2| 1.516| 2.513 56| 19.9 610 |1629.04| —3348.0| 1.308| 2.305| 6.3| 20.3
620 |1621.92|—13 53| 1.564| 2.525 96| 20.1 620 |1618.32| —3310.9| 1.321| 2.289| 10.1| 20.5
630 |161522| —13 55| 1.636| 2.537| 13.3| 20.4 630 |1610.12| —3224.2| 1.356| 2.274| 143 | 20.7
710 11611.09| —1316.6 | 1.727| 2.548| 16.4| 20.6 710 |16 530| —3135.2| 1.411| 2.259| 18.1| 20.9
207986 1997 WMi7 6 1.6 270752 371/ 2.217 512671 2016 TH79 6 1.6293°87 373/ 2918
5 1 |17 7.91| —2817.4| 1.487| 2.364| 152]| 21.3 5 1 |17 3.02| —3238.3| 2.093| 2.951| 12.2| 21.1
511 |17 160 | —28445| 1.403| 2.346| 11.4| 21.0 511 |1657.28| —3237.4| 2.000| 2940| 9.2| 20.9
521 |1652.28 | —29 35| 1.340| 2.329 7.0| 207 521 |1649.49 | —32252| 1.948| 2928 | 6.1| 20.7
531 |1640.87 | —2911.0| 1.302| 2.311 33| 204 531 |1640.45| —32 0.4 | 1.913| 2.917 35| 205
610 |1628.84|—29 6.2| 1.290| 2.293 52| 20.5 610 |1631.20| —3124.0| 1.906| 2.905| 4.4| 20.5
620 |1617.77 | —2850.8| 1.302| 2.275 9.8| 20.7 620 |1622.77| —3038.8| 1.925| 2.894| 75| 20.7
630 |16 9.08| —2829.6| 1.337| 2.256| 14.4| 20.9 630 |1616.06 | —2949.1| 1.970| 2.883| 10.8| 20.8
710 |16 3.68| —28 82| 1.392| 2.237| 184| 21.1 710 |11611.69| —2859.9| 2.036| 2.872| 13.8| 21.0
342470 2008 UM 126 6 1.6 156710 178/ 2.3 17 62579 2000 SA2s1 6 1.6266°64 7°0/29.418
5 1 |17 4.40|—27595]| 2.131| 2.996| 11.7] 21.1 5 1 |17 220| — 630.2| 1.849| 2.719| 13.0| 19.1
511 |1658.04 | —2759.5| 2.061| 3.000 86| 20.9 511 |1656.65| — 514.7| 1.770| 2.701| 10.3| 18.9
521 |1649.80 | —27 51.9| 2.015| 3.003 51| 20.7 521 |1649.15| — 4 55| 1.715| 2.683| 7.9| 18.7
531 |16 40.47 | —27 36.2| 1.997 | 3.007 20| 205 531 |1640.42| — 3 81| 1.685| 2665| 7.1| 18.6
610 |1631.05|—2713.4| 2.006 | 3.010 35| 20.6 610 |1631.42| —227.1| 1.682| 2646| 86| 18.6
620 |1622.48| —2645.9| 2.043| 3.013 7.0| 20.9 620 |1623.12| — 2 5.4| 1.703| 2.627| 11.4| 18.8
630 |1615.59 | —2617.0| 2.105| 3.015| 10.3| 21.1 630 |1616.41| — 2 4.0| 1.746| 2.608| 145| 18.9
710 1161092 | —2550.1| 2.189| 3.017| 13.2| 21.3 710 11611.88| — 221.2| 1.808| 2589 | 17.3| 19.1
497416 2005 WW1gs 6 1.6 215790 472/31.117 310215 2011 ST1g0 6 1.6 110756 374/31.018
5 1 |17 3.49|—11 7.1] 2.111| 2.980]| 11.7| 21.8 5 1 |17 022 —1348.4| 2.239| 3.115| 10.8| 20.5
511 |1657.32| —1033.3| 2.035| 2.973 87| 21.6 511 |1654.83| —1259.1| 2.175| 3.119| 7.9| 20.3
521 |1649.40| —10 3.7 | 1.983| 2.965 58| 21.4 521 |1647.94| —12115| 2.135| 3.122| 5.0| 20.1
531 |1640.42|— 940.9| 1.958| 2.957 42| 213 531 |164023| —1128.6| 2.123| 3.125 3.4 | 20.0
610 |1631.26 | — 927.2| 1.961| 2.948 57| 21.4 610 |1632.47|—1053.1| 2.139| 3.129| 5.0| 20.1
620 (162279 — 924.1| 1.991| 2.938 8.8| 215 620 |1625.43|—1027.1| 2.181| 3.132| 7.9| 20.3
630 |1615.79 | — 932.3| 2.046| 2928 | 11.9| 21.7 630 |1619.74| —1012.0| 2.249| 3.135| 10.7| 20.5
710 1161081 | — 951.3| 2.121| 2.917| 14.61| 21.9 710 1161587 | —10 7.9| 2.337| 3.139| 13.3| 20.7
205652 2001 XR10s 6 1.6 170°72 2°7/ 2,518 370116 2001 UBg3 6 1.6223°07 278/31.518
5 1 |17 9.48| —29539]| 1.782| 2.644| 13.8| 21.0 5 1 |17 3.92| —1528.2| 2.182| 3.053| 11.2| 21.9
511 |17 2.01|—2956.1| 1.713| 2.649| 10.2| 20.7 511 |1657.64 | —1450.8| 2.100| 3.043| 82| 21.7
521 |1652.12| —2947.4| 1.667 | 2.652 6.3| 20.5 521 |1649.59 | —14 13.6| 2.042| 3.031 50| 215
531 |1640.81 | —2926.5| 1.647| 2.655 3.0 203 531 |1640.48 | —1338.9| 2.013| 3.019 28| 21.3
610 |1629.38| —2854.5| 1.654| 2.657 44| 204 610 |1631.17| —13 9.2| 2.012| 3.007| 47| 21.4
620 |1619.08| —28 14.8| 1.689 | 2.658 8.3| 20.6 620 |1622.54| —1246.8| 2.038| 2993 | 81| 21.6
630 |1610.96 | —27 32.5| 1.748| 2.659 | 12.0| 20.9 630 |1615.37 | —1233.4| 2.090| 2.979 | 11.3| 21.8
710 |16 5.62| —2652.6| 1.829| 2.658| 15.3| 21.1 710 1161020 —1230.01 2.163| 2964 | 142| 21.9
335071 2004 RBago 6 1.6 251757 1°9/ 2.218 110163 2001 SN1s2 6 1.6 195797 0°6/ 1.4 18
5 1 |17 6.44 | —28 1.1| 2.474| 3.330| 10.7| 21.6 5 1 |17 477| —2128.1]| 2.003| 2.877| 12.0| 20.1
511 |1659.56 | —28 10.9 | 2.371| 3.305 79| 213 511 |165836| —21 95| 1.929| 2.875| 86| 19.9
521 |1650.74| —28 14.2 | 2.293| 3.279 48| 21.1 521 |1650.02| —2047.3| 1.879| 2.872| 4.8| 19.7
531 |1640.63 | —28 9.8| 2.243| 3.252 20| 20.9 531 | 164054 | —2022.6| 1.856| 2.869| 0.9| 19.4
610 |1630.14 | —2757.6 | 2.222| 3.225 34| 20.9 610 |1630.91| —1957.0| 1.862| 2.866 3.7| 19.6
620 |1620.18| —2739.2| 2.230| 3.196 6.8| 21.1 620 |1622.11| —1933.0| 1.804| 2.862| 7.6| 19.8
630 |1611.64 | —2717.2| 2.265| 3.167| 10.0| 21.2 630 |1614.99| —1913.4| 1.952| 2.858| 11.2| 20.0
710 |16 5.15| —2655.1| 2.323| 3.137| 13.0| 21.4 710 11610.11| —19 0.1] 2.031| 2.853| 14.3| 20.2
198105 2004 SSso 6 1.6 334735 11°5/ 2.3 16 211987 2005 AGgs 6 1.6 75780 1°7/ 1.318
5 1 |17 6.38| —4151.0| 1.301| 2.155| 18.4]| 195 5 1 |17 654| —18115]| 1.381| 2.270| 15.4| 20.1
511 |17 158 | —4343.0| 1.227| 2.137| 15.6| 19.2 511 |17 0.09| —1811.1| 1.329| 2.282| 11.0| 19.9
521 |1652.79| —4518.2| 1.172| 2.119| 13.0| 19.0 521 |1651.11| —1811.4| 1.299| 2294 | 6.2| 19.7
531 |1640.99 | —46 25.8| 1.138| 2.103| 11.6| 18.9 531 |1640.70 | —18 12.8 | 1.294 | 2.307 1.8| 19.4
610 |1628.08| —4659.0| 1.126| 2.088 | 12.2| 18.9 610 |1630.25| —1816.7| 1.315| 2.319| 49| 19.6
620 |1616.33| —4657.1| 1.134| 2.074| 145| 19.0 620 |1621.09| —1824.3| 1.360 | 2.331 96| 19.9
630 |16 7.84| —4626.5| 1.162| 2.061| 17.6| 19.1 630 |1614.27| —1837.1| 1.427| 2.344| 13.8| 20.2
710 |16 3.84| —4537.9| 1.206| 2.050| 20.7| 19.3 710 |1610.38| —1856.1| 1.515| 2356 | 17.4| 20.5
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EPHEMERIDES

6 1.6 6 1.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
387455 2013hWF35 6 1.6 127750 2°7/31.918 498550 2008th4 6 1.6 112°09 13°7/27.6 17
m o ’ o m m o ’ o m
5 1 |17 3.90| —14225]| 2.007| 2.881| 12.0| 20.6 5 1 |1729.18| —1147.6| 0.663| 1.560| 26.0| 20.9
511 |1657.62 | —1418.3| 1.944| 2.889 87| 20.4 511 |1716.33|— 7 3.0| 0.645| 1594 | 10.7| 20.7
521 |1649.56 | —14 17.3| 1.907 | 2.896 52| 20.2 521 |1659.69| — 233.6| 0.648| 1.625| 14.8| 20.5
531 |1640.48 | —1420.6| 1.896| 2.904 27| 201 531 |1641.83 |+ 111.2| 0.674| 1.655| 14.0| 20.6
610 |1631.32|—1429.1| 1.913| 2.911 45| 20.2 610 |162552 |+ 351.3| 0.721| 1.682| 17.2| 20.9
620 |1622.98|—14435| 1.957| 2.917 79| 20.4 620 |1612.73|+ 523.6| 0.788| 1.707 | 21.6| 21.3
630 |1616.23| —15 4.1| 2.026| 2.924| 11.2| 20.7 630 |16 4.47|+ 557.2| 0.869| 1.729| 256 | 21.7
710 |1611.61| —1530.8| 2.116| 2.930| 14.0| 20.9 710 |16 080+ 546.7| 0.962| 1.749| 28.7| 22.0
193580 2001 BMs 6 1.6 131793 071/ 1.6 17 420455 2012 DAgs 6 1.6 121767 4°4/31.4 17
5 1 |17 4.80|—21324| 1.982| 2.856| 12.1] 20.1 5 1 |17 4.84| —1242.0]| 1.573| 2.456| 142 21.2
511 |1658.37 | —2140.9| 1.917| 2.863 86| 19.9 511 |1658.63| —12 6.2 | 1.516| 2.462| 10.5| 21.0
521 |1650.03 | —2147.1| 1.876| 2.869 48| 19.7 521 |1650.24 | —11349| 1.481| 2469 | 6.7| 20.8
531 |16 40.55| —2150.9| 1.862| 2.876 07| 19.4 531 |164061| —1111.3| 1.472| 2.475| 4.4| 20.7
610 |1630.97 | —2152.6| 1.876| 2.882 35| 19.6 610 |1630.92| —1058.3| 1.488| 2.481 6.4| 208
620 |1622.25|—2153.7| 1.918| 2.888 74| 19.9 620 |1622.28| —1057.4| 1.530| 2.486| 10.1| 21.1
630 |1615.23 | —21559| 1.984| 2.803| 10.9| 20.1 630 |1615.63| —11 9.1 | 1.594| 2.492| 13.7| 21.3
710 1161047 —22 1.1| 2.073| 2.899| 13.9| 20.3 710 |1611.53| —11325| 1.678| 2.497| 169| 21.5
231341 2006 DP2gg 6 1.6 23738 278/ 2.517 52920 1998 SQ110 6 1.6339°40 675/ 2.8 18
5 1 |17 420|—29306]| 1.706| 2579 | 13.8| 20.3 5 1 |17 2.79| —3227.9| 0.983| 1.882| 19.3| 17.6
511 |1658.33|—2937.1| 1.640| 2.581 | 10.2| 20.1 511 |1658.94| —3318.4| 0.910| 1.870| 149| 17.3
521 |1650.14 | —2933.5| 1.596| 2.583 6.3| 19.9 521 |1651.22| —3354.0| 0.872| 1.858| 10.2| 17.0
531 |1640.58 | —2918.8| 1.578| 2.586 3.0 19.7 531 |1640.81| —34 84| 0.845| 1.848| 6.8| 16.8
610 |1630.88| —2853.9| 1.585| 2.589 44| 1938 610 |1629.74| —3359.0| 0.839| 1.839| 8.0 | 16.8
620 |1622.24|—2821.8| 1.619| 2.592 82| 20.0 620 |1620.17| —3329.2| 0.853| 1.832| 12.6| 17.0
630 |1615.65| —2747.1| 1.676| 2.595| 12.0| 20.2 630 |1613.93| —3246.8| 0.886| 1.825| 17.5| 17.3
710 |1611.74| —27 143 | 1.754| 2598 | 15.3| 20.4 710 1161201 —32 1.2| 0.934| 1.821| 22.0| 17.5
167944 2005 EY1g9 6 1.6 34420 2°3/31.917 118405 1999 RM 104 6 1.6260°40 1°4/31.918
5 1 |17 1.62| —1737.0| 1.736| 2.622| 12.9| 20.2 5 1 |17 0.60| —1934.0| 2.411| 3.285| 10.2| 19.9
511 |1656.30 | —17 8.4 | 1.668| 2.620 93| 19.9 511 |1655.18| —19 0.1 | 2.327| 3.273| 7.3| 19.7
521 |1648.96 | —16 39.5| 1.624| 2.617 54| 19.7 521 |1648.22| —1823.7| 2.268| 3.261 41| 195
531 |1640.41|—1612.2| 1.605| 2.615 23| 195 531 |1640.33| —17 46.4| 2.237| 3.248 14| 193
610 |1631.73| —1549.2| 1.612| 2.614| 47| 19.6 610 |1632.29| —1710.5| 2.234| 3.236 35| 19.4
620 |1623.93|—1532.9| 1.645| 2.612 8.7| 19.9 620 |1624.86| —1638.2| 2250 | 3.223| 6.8| 19.6
630 |1617.89 | —1525.2| 1.702| 2.611| 12.4| 20.1 630 |1618.72| —1612.0| 2.310| 3.210| 10.0| 19.8
710 |11614.19|—1526.9| 1.779| 2.610| 156| 20.3 710 |1614.36| —1553.3| 2.383| 3.197 | 12.7| 20.0
320347 2007 TB1ss3 6 1.6 24311 3°8/31.6 17 281727 2008 XE; 6 1.6270°92 479/31.6 18
5 1 |17 540| —14 5.4 1.612| 2.493]| 14.0| 21.4 5 1 |17 3.63| — 824.7| 1.950| 2.819| 125]| 20.2
511 |1659.23 | —1335.0| 1.5635| 2.482| 10.3| 21.2 511 |1657.67| — 817.9| 1.868| 2.803| 9.5| 20.0
521 |1650.70 | —13 7.2| 1.482| 2.471 6.4| 20.9 521 |1649.75| — 819.6| 1.800| 2.788| 6.6| 19.8
531 |1640.68 | —1244.7 | 1.453| 2.459 3.9 207 531 | 164056 | — 831.7| 1.776 | 2.772| 49| 19.7
610 |1630.34 | —1230.5| 1.451| 2.447 6.0| 208 610 |1631.06| — 8556 | 1.771| 2756 | 6.3| 19.7
620 |1620.89 | —1226.6| 1.475| 2.435| 10.1| 21.0 620 |162220| — 931.3| 1.792| 2.740| 9.4 | 19.9
630 |1613.36 | —1234.3| 1.521| 2.422| 141| 21.2 630 |1614.87| —1017.8| 1.837| 2.724| 12.7| 20.0
710 |16 8.48| —1253.6| 1.587| 2.408| 17.6| 21.4 710 |16 9.71| —1113.6| 1.903| 2.708 | 15.7| 20.2
278401 2007 QD1o 6 1.6 340784 9°0/29.8 16 473190 2015 KF7 6 1.6266724 3°1/31.918
5 1 |1656.64| — 6 3.3| 1.223| 2.121| 16.3| 19.7 5 1 |17 359 | —12222] 2.125| 2996 | 11.5| 21.2
511 |1653.39| — 455.1| 1.155| 2.102| 13.0| 19.5 511 |1657.56 | —1226.8| 2.030| 2980 | 85| 21.0
521 |16 47.64 | — 358.0| 1.107| 2.084| 10.1| 19.3 521 |1649.66 | —1236.5| 1.977| 2.964| 53| 20.8
531 |1640.26 | — 319.7| 1.081| 2.067 9.0| 19.2 531 |1640.57 | —12525| 1.942| 2.947 3.2| 20.6
610 |163251|— 3 58| 1.076| 2.052| 10.8| 19.2 610 |1631.16 | —1315.2| 1.935| 2.931 48| 207
620 |1625.69| — 318.8| 1.092| 2.038| 14.2| 19.3 620 |1622.33| —13450| 1.956| 2.914| 81| 20.8
630 |1620.96| — 357.8| 1.126| 2.027| 18.0| 19.5 630 |1614.92| —1421.5| 2.002| 2.897 | 11.5| 21.0
710 11619.07| — 45871 1.177| 2.017| 21.4| 197 710 |16 956 | —15 42| 2.070| 2.880 | 14.4| 21.2
380804 2005 XCi3 6 1.6 219°10 0°9/ 1.8 17 211867 2004 GCs 6 1.6209°48 2°9/ 2.5 17
5 1 |17 7.68| —22205]| 1.833| 2.706 | 13.0| 21.4 5 1 |17 431| —2959.7| 2.241| 3.100| 11.5| 20.7
511 |17 0.79 | —23 5.2| 1.758| 2.703 94| 21.2 511 |1658.08| —3026.1| 2.165| 3.098| 85| 20.5
521 |1651.56 | —23 48.7| 1.707 | 2.699 53| 21.0 521 |1649.93| —3045.0| 2.114| 3.097| 5.4 | 20.3
531 |1640.81 | —2428.9| 1.683| 2.696 12| 207 531 |16 40.60 | —30 54.6 | 2.090 | 3.095 3.0 20.2
610 |1629.70 | —25 4.2| 1.687 | 2.692 3.8| 208 610 |1631.05| —3054.6| 2.093| 3.093| 4.0| 20.2
620 |1619.40 | —2534.3| 1.718| 2.688 81| 21.1 620 |1622.25| —3046.5| 2.124| 3.0901 70| 20.4
630 |1610.98| —26 05| 1.774| 2.683| 11.9| 21.3 630 |1615.06 | —3032.9| 2.181| 3.088| 10.1| 20.6
710 |16 5.16| —26251| 1.851| 2.679| 152| 215 710 |1610.06 | —3017.3| 2.250| 3.086| 12.9| 20.8
517214 2013 YWis) 6 1.6 211766 2°5/31.817 476469 2008 EU164 6 1.6 33°37 8 4/ 4816
5 1 |17 291 —1529.2| 2.124| 2.999| 11.4]| 21.9 5 1 |17 7.03| —4455.7| 1.962| 2.777| 146]| 20.4
511 |1656.94 | —1510.2| 2.050| 2.994| 83| 21.7 511 |17 056 | —4543.4| 1.903| 2.786| 12.2| 20.3
521 |1649.22 | —1452.6| 2.000| 2.990 49| 215 521 |1651.46| —4611.6| 1.865| 2.795| 10.0| 20.1
531 |1640.46 | —1438.1| 1.977| 2.985 25| 21.3 531 |1640.82| —4616.1| 1.851| 2.805| 8.6 | 20.1
610 |1631.54 | —14282| 1.982| 2.979 44| 214 610 |1630.05| —4556.0| 1.861| 2.816| 86| 20.1
620 |1623.33| —14246| 2.014| 2.974| 7.8| 21.6 620 |1620.53| —4514.3| 1.8905| 2.827 | 10.0| 20.2
630 |1616.59 | —1428.1| 2.071| 2.968| 11.1| 21.8 630 |1613.35| —4417.1| 1.952| 2.838| 12.2| 20.3
710 11611.87 | —14395| 2.150| 2.961| 13.9| 22.0 710 |16 9.17| —4311.7| 2.030| 2.849| 14.4| 20.5
27241 Sunilpai 6 1.6 347728 5°6/31.317 182859 2002 CZ149 6 1.6 4737 0°2/1.718
5 1 |17 256 | —11345]| 1.293| 2.187| 159]| 18.1 5 1 |17 1.03| —2249.1| 1.894| 2776 | 12.2| 19.8
511 |1657.45| —1054.1| 1.233| 2.184| 11.9| 17.9 511 |1655.83| —2250.4| 1.826| 2.776 | 8.8 | 19.6
521 |1649.78 | —1020.2| 1.193| 2.181 78| 17.6 521 | 164871 | —22482| 1.782| 2776 | 49| 19.4
531 |1640.55|— 957.2| 1.177| 2.178 56| 17.5 531 |1640.43| —22426| 1.764| 2.777| 0.7| 19.1
610 |1631.12| — 948.7| 1.184| 2.176 77| 17.6 610 |1632.02| —22347| 1.772| 2.778 35| 19.3
620 |1622.80| — 956.3| 1.214| 2.175| 11.7| 17.8 620 |1624.43| —2226.1| 1.807| 2.780| 7.5| 19.5
630 |1616.70 | —1020.1| 1.266| 2.174| 15.9| 18.1 630 |161851| —2219.2| 1.866| 2.783| 11.1| 19.8
710 1161351 | —1058.1| 1.335| 2.173| 19.4| 183 710 |1614.84| —22159| 1.947| 2.785| 142| 20.0
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EPHEMERIDES

6 1.6
2020 ‘ 2000 ‘ 62000 ‘ A ‘ T 2020 ‘ 2000 ‘ 62000 ‘ A ‘ B ‘
234033 1998 TFis 6 1.6290°58 0°2/ 1.6 17 106089 2000 SJ3s0 6 1.6 133716 275/ 2.7
h m o ’ m o ’ o
5 1 |17 257 | —22200| 1.876| 2.756 | 12.4 5 1 |17 3.16| —3041.8| 2.372| 3.230| 11.0
511 |1656.99| —22 7.7| 1.799 | 2.748| 8.9 511 |1657.07| —3042.6 | 2.302| 3.235| 8.2
521 |1649.39 | —2151.4| 1.746| 2.741| 5.0 521 |1649.29 | —3034.6 | 2.257 | 3.240| 5.1
531 |164054 | —2131.7| 1.719| 2.733| 0.7 531 | 164054 | —3017.3| 2.238| 3.244| 2.7
610 |1631.48 | —2110.4| 1.720| 2.726| 3.7 610 |1631.72| —2951.6 | 2.248 | 3.249| 3.6
620 |1623.24 | —2049.8| 1.747| 2.718| 7.8 620 |1623.68| —2919.7| 2.285| 3.253| 6.5
630 |1616.70| —2032.5| 1.798 | 2.711| 11.6 630 |1617.18 | —28 44.9| 2.348| 3257 | 94
710 |1612.49 | —2021.0| 1.870| 2.704| 14.9 710 |1612.70 | —28 10.8 | 2.434| 3.261| 12.0
354754 2005 TQ1s0 1.6 161740 0°1/ 1. 131839 2002 AO116 1.6 154792 6°1/31.0
5 1 |17 1.16| —2334.6| 2.636| 3.504| 9.7 5 1 |17 375| — 5 4.8]| 2.045| 2.904| 12.4
511 |1655.43| —2317.8| 2564 | 3.507| 6.9 511 |1657.47| — 438.0| 1.985| 2.910| 9.7
521 |1648.30|—2256.9| 2518 | 3.510| 3.8 521 |164950| — 421.2| 1.948| 2915| 7.2
531 |1640.38| —2232.8| 2500 | 3.513| 0.6 531 |164057| — 417.0| 1.938| 2920 | 6.1
610 |163240|—22 6.7| 2510 3.516| 2.7 610 |1631.57 | — 427.2| 1.954| 2.924| 7.2
620 |1625.07| —2140.6| 2550 | 3.518| 5.9 620 |162334| — 451.7| 1.997| 2.928| 9.6
630 |1618.99| —2116.6| 2.615| 3.520| 8.8 630 |1616.64 | — 529.5| 2.063| 2.932| 12.3
710 |16 14.61| —2056.6 | 2.704| 3.522| 11.2 710 |1611.95| — 618.4| 2.151| 2.935| 14.8
115181 2003 SXo1 1.6 19659 275/ 2. 129349 2514 P-L 1.7 301%95 7°
5 1 |17 4.93|—29346| 2.019| 2.883| 12.3 5 1 |17 7.44| —3757.8| 1.682| 2531 15.1
511 |1658.62| —2938.2| 1.945| 2.882| 0.1 511 |17 1.42|—39 01| 1596 | 2511 | 12.2
521 |1650.26 | —2932.9| 1.895| 2.881| 5.6 521 |1652.32| —3948.9| 1.531| 2.492| 9.3
531 |1640.67 | —2917.4| 1.871| 2.879| 2.7 531 |1641.04 | —4017.9| 1.490 | 2.472| 7.5
610 |1630.92| —2852.8| 1.875| 2.878| 3.9 610 |1629.05| —4024.1| 1.473| 2.453| 8.0
620 |1622.06|—2821.5| 1.906| 2.876| 7.4 620 |1617.95| —40 82| 1.481| 2.434| 10.7
630 |1614.99| —27 47.4| 1.962| 2.873| 10.9 630 |16 9.24 | —39353| 1.512| 2.415| 14.0
710 |1610.29 | —27 14.7| 2.039| 2.871| 13.9 710 |16 3.881 —3852.9| 1.561| 2.396| 17.2
371895 2008 CB123 1.6 2213 1°3/ 1. 471476 2011 UF3ss 1.7 146°35 2°8/ 2.8
5 1 |17 2.81|—20286| 1.214| 2.115| 16.2 5 1 |17 3.49| —3214.6| 2.906| 3.751| 9.5
511 |1657.75| —2011.1| 1.162| 2.121| 11.6 511 |1657.09| —3231.4| 2.836| 3.760 | 7.2
521 |1649.98 | —1950.8| 1.130| 2.127| 6.5 521 |1649.24 | —3240.3| 2.792| 3.768 | 4.7
531 |1640.63|—1929.5| 1.121| 2.134| 15 531 |1640.54| —3240.4| 2.776 | 3.776 | 2.9
610 |1631.21|—19 9.8| 1.136| 2.142| 5.0 610 |1631.77| —3231.7| 2.788| 3.784| 3.5
620 |1623.11 | —1854.8| 1.174| 2.150| 10.1 620 |1623.64| —3215.7| 2.830| 3.791| 5.8
630 |1617.48 | —1847.4| 1.233| 2.160| 14.7 630 |1616.81| —3154.8| 2.898| 3.798| 8.2
710 |1614.93|—1849.1| 1.311| 2.170 . 710 |1611.72| —3132.0| 2.989| 3.804| 10.3
146103 2000 QK2 1.6 322°97 477629 2010 LZg7 1.7 335729 373/ 2.9
5 1 |17 0.24|—13406| 1.310| 2.209 . 5 1 |17 1.85| —32 8.7| 1.835| 2.703| 13.2
511 |1656.07 | —13 6.0 | 1.229 | 2.184 . 511 |1656.67 | —3159.1 | 1.756| 2.693 | 10.0
521 |164922|—12348| 1.169| 2.161| 7.3 521 |1649.29 | —3136.9| 1.701| 2.684| 6.4
531 |164056 | —1210.9 | 1.132| 2.138| 4.7 531 |164058| —31 13| 1.670| 2.676| 3.5
610 |1631.37 | —1158.2| 1.118| 2.115| 7.1 610 |1631.68| —3013.9| 1.666| 2.668| 4.5
620 |1623.01|—1159.5| 1.127| 2.094| 11.7 620 |1623.72| —2918.3| 1.687| 2.660| 8.0
630 |1616.78| —1216.2| 1.157 | 2.074| 16.3 630 |1617.66| —2820.0| 1.733| 2.653| 11.6
710 |16 1352 | —1247.6 | 1.204| 2.055| 20.4 710 |1614.11| —2724.1| 1.800| 2.647| 14.8
324562 2006 WZ116 1.6 311°49 4°8/ 2. 103066 1999 XO141 1.7 321°17  4°
5 1 |17 573| —3133.3| 1.393| 2.271]| 16.0 5 1 |1658.44| —1611.5| 0591 | 1.530| 22.1
511 |17 023 |—32 92| 1.316| 2257 | 122 511 |1656.78| —1558.8 | 0.532| 1.509 | 16.5
521 |1651.62| —3233.6| 1.260| 2.244| 8.1 521 |1650.59| —1551.4 | 0.486| 1.488| 9.9
531 |164091 | —32423| 1.228| 2.232| 5.0 531 |1640.89 | —1554.0| 0.456 | 1.468| 4.4
610 |1629.66 | —3234.0| 1.220| 2.219| 6.2 610 |1629.87 | —1610.8 | 0.442| 1.450| 8.6
620 |1619.51 | —3211.0| 1.235| 2.207| 10.3 620 |1620.18 | —16 44.0| 0.442 | 1.433| 16.2
630 |1611.92|—31389| 1.272| 2.196| 14.6 630 |1614.30 | —1734.4| 0.456 | 1.418| 23.4
710 |16 7.76 | —31 45| 1.328| 2.185| 18.5 710 |1613.71| —1840.0| 0.480| 1.406| 29.6
509362 2007 BZ4 1.6 210791 4°1/ 3. 507043 2008 UR24s 1.7 228756 172/ 2.1
5 1 |17 512| —3926.0| 3.279| 4.092| 9.3 5 1 |17 4.32| —2644.0| 2.157| 3.024| 115
511 |1658.25| —3933.1| 3.188| 4.083| 7.4 511 |1658.10| —26 34.6 | 2.075| 3.016| 8.4
521 |1649.88| —3929.0| 3.123| 4.074| 5.6 521 |1649.98| —26 18.1 | 2.017| 3.007| 4.9
531 |1640.62| —3912.3| 3.085| 4.064| 4.3 531 |1640.69| —2554.3| 1.986| 2.998| 1.5
610 |1631.24 | —3843.2| 3.076| 4.054| 45 610 |1631.22 | —2524.6| 1.984| 2989 | 3.4
620 |1622.48|—38 3.4| 3.006| 4.042| 6.0 620 |162250| —2451.4| 2.009| 2979| 7.1
630 |1615.01 | —37 16.0| 3.143| 4.031| 8.0 630 |161539| —2418.2| 2.059| 2.969 | 10.5
710 |16 9301 —3624.8| 3.214| 4.018( 9.9 710 |1610.47 | —2348.3| 2.132| 2.959| 135
281018 2006 EDg3 1.6 329°71 0°0/ 1. 477111 2009 BX177 1.7 6779 10
5 1 |17 1.69|—23224| 1561 | 2.450]| 13.9 5 1 |17 5.87| —47 15| 1.563| 2.386
511 |1656.71 | —23 1.8| 1.487| 2.440| 10.1 511 |17 0.42| —4754.6| 1.503| 2.387
521 |164937|—22351| 1.435| 2430| 5.6 521 |1651.69 | —4823.1| 1.462 | 2.389
531 |164056 | —22 33| 1.408| 2421| 0.8 531 |1640.94 | —4821.1| 1.442| 2.392
610 |1631.51 | —2128.9| 1.406| 2.413| 4.1 610 |1630.00 | —47 47.0| 1.443| 2.396
620 |1623.41|—20554| 1.429| 2.404| 8.8 620 |1620.59 | —46 45.1 | 1.467 | 2.402
630 |1617.31| —2026.6| 1.476| 2.397| 13.1 630 |1614.11 | —4523.4| 1.513| 2.408
710 |1613.89| —20 5.7| 1.542| 2.390| 16.8 710 |1611.24 | —4352.0| 1.577| 2.415
44404 1998 SB113 1.6 264°71 3°1/31. 251279 2006 WBes 1.7 121734 7¢ .
5 1 |17 234 |—14 87| 1.913| 2.792]| 122 5 1 |1659.89| 4+ 347.0| 2.569| 3.396 2
511 |1656.68| —1350.8| 1.843| 2.789| 8.9 511 |1654.43| 4 438.6| 2.521| 3.407| 9.5
521 |1649.16 | —1336.0| 1.798| 2.787| 5.5 521 |1647.72|+ 517.0| 2.497 | 3.418| 8.2
531 |164052|—1326.1| 1.778| 2.785| 3.2 531 |1640.36| 4 538.9| 2.498| 3.428| 7.9
610 |1631.73| —1322.8| 1.786| 2.782| 5.0 610 |1632.99| 4 542.6| 2.524| 3.439| 8.6
620 |1623.71| —1327.3| 1.820| 2.780| 8.5 620 |1626.24 |+ 528.0| 2.575| 3.449| 10.0
630 |1617.30| —1340.2| 1.878| 2.777| 11.9 630 |1620.67 |+ 456.7| 2.649 | 3.459| 11.7
710 [1613.05|—14 16| 1.957| 2.775| 14.9 710 1161664 |+ 411.1| 2.743| 3.468| 13.3
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EPHEMERIDES

6 1.7
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r B ‘ |4 2020 ‘ Q2000 ‘ 62000 ‘ A ‘ ‘ B ‘
512263 2016hE6150 6 1.7 341°%60 0°0/ 1.5 17 338665 2003hsc359 6 1.7 317739 1°4/ 2.1
m o ’ o m m o ’ o
5 1 |17 3.31| —21 5.4 1.215| 2.115| 16.3| 21.0 5 1 |17 3.43| —25589| 1.710| 2589 | 13.4
511 |1658.46 | —21 27.4| 1.149| 2.107 | 11.8| 20.7 511 |1657.88| —26 0.8 | 1.635| 2.583| 0.8
521 |1650.62 | —2148.7| 1.102| 2.099| 6.6| 20.4 521 |1650.03| —2556.0| 1.584| 2576 | 5.7
531 |1640.82|—22 81| 1.078| 2.092 1.0| 200 531 |1640.75| —2543.6 | 1.557 | 2.569 1.7
610 |1630.58 | —2225.3| 1.079| 2.086 | 4.8| 20.3 610 |1631.22| —25249| 1557 | 2563 | 3.9
620 |1621.48| —2241.3| 1.102| 2.081| 10.3| 20.6 620 |1622.61| —25 23| 1.583| 2557 | 8.2
630 |1614.88| —2258.0| 1.146| 2.077| 15.3| 20.8 630 |1615.94 | —24395| 1.632| 2551 | 12.2
710 |1611.62| —2317.8| 1.208| 2.073| 19.4| 21.1 710 |1611.88| —2420.0| 1.702| 2.546 | 15.7
123778 2001 BN1» 6 1.7 268°72 173/ 1.218 19870 4780 P-L 6 1.7 106793 2°1/31.8
5 1 |17 3.68| —19406| 1.877| 2757 | 12.4| 20.6 5 1 |17 0.79| —1625.0 | 2.414| 3.287 | 10.2
511 |1657.89 | —19205| 1.791| 2.740| 9.0| 20.4 511 |1655.21 | —1559.3 | 2.353| 3297 | 7.4
521 |1649.98 | —1858.0| 1.728| 2.722| 5.1| 20.1 521 |1648.23| —1534.1| 2.317| 3.307| 4.3
531 |1640.72 | —18 34.3| 1.692| 2.704 15| 1938 531 |1640.48| —1511.2| 2.309| 3.317| 2.1
610 |1631.14| —1811.6| 1.683| 2.687| 4.1| 20.0 610 |1632.70| —1452.3| 2.329| 3.327| 3.8
620 |1622.28| —1752.1| 1.700| 2.668| 83| 20.2 620 |1625.62| —14389| 2377 | 3.336| 6.8
630 |1615.10 | —1738.4| 1.742| 2.650 | 12.2| 20.4 630 |1619.83| —1432.1| 2.450| 3.346| 9.6
710 1161026 | —17325| 1.805| 2.631| 15.6| 20.5 710 |1615.77| —14325| 2.546| 3.355| 12.1
501597 2014 QH240 6 1.7 259°09 4°5/31.517 280361 2003 SJz3» 6 1.7284°16 3°4/31.6
5 1 |17 546 | —1340.7| 1.399| 2.287| 153] 22.1 5 1 |17 2.23| —1414.0| 1.839| 2.720| 12.6
511 |1659.58 | —13 49| 1.327| 2.277| 11.3| 21.8 511 |1656.80 | —1347.9| 1.760 | 2.707 | 9.2
521 |1651.07 | —12325| 1.277| 2.267| 7.1| 215 521 |1649.36 | —1324.3| 1.704| 2.694| 5.7
531 |1640.89 | —12 6.8| 1.251| 2257 | 45| 21.3 531 |1640.66 | —13 54| 1.675| 2.681 3.4
610 |1630.36 | —1151.5| 1.250| 2.246| 6.8| 21.4 610 |1631.70| —1253.7| 1.672| 2.668| 5.3
620 |1620.83| —1148.8| 1.273| 2.235| 11.2| 21.7 620 |1623.47| —1250.8| 1.695| 2.655| 9.0
630 |1613.48| —12 0.0| 1.318| 2.224| 155| 21.9 630 |1616.87 | —1258.0| 1.742| 2.642| 12.6
710 |16 9.05| —1224.7| 1.381| 2.213| 19.3| 22.1 710 |161252| —13152| 1.808| 2.629 | 15.8

497985 2007 DT1g 6 1.7 83752 5°7/31.117 270583 2002 JK145 6 1.7 340°00 078/ 1.6
5 1 |17 355|— 855.7| 1.654| 2531 | 13.9| 21.7 5 1 |17 1.62| —1818.9| 1.297| 2.196| 155
511 |1657.60| — 816.5| 1.602| 2542 | 10.5| 21.5 511 |1657.19| —1853.8| 1.222| 2.180 | 11.3
521 |1649.68| — 745.4| 1573 | 2552| 73| 21.4 521 |1649.95| —19329| 1.168| 2.165| 6.3
531 |1640.66 | — 726.1| 1569 | 2563| 57| 21.3 531 |1640.78 | —20 15.0 | 1.138| 2.151 1.2
610 |1631.64| — 7209 1591 | 2574| 72| 214 610 |1631.06| —2058.9| 1.132| 2.139| 4.7
620 |1623.61|— 7305| 1.638| 2.584| 10.3| 21.6 620 |1622.25| —2143.6| 1.149| 2.128| 10.1
630 |1617.42| — 7545| 1.707| 2595| 135| 21.8 630 |1615.70 | —2229.1 | 1.188| 2.118| 14.9
710 1161359 | — 830.9| 1.796| 2.605| 16.4| 22.0 710 |1612.29| —23159| 1.245| 2.109 | 19.0

157211 2004 RJog 6 1.7 175722 6°0/ 4.3 18 504644 2008 XL, 6 1.7204°07 1°2/ 1.9
5 1 |17 5.96 | —4227.4| 2.632| 3.442| 11.4] 20.1 5 1 |17 6.31| —2436.9| 2.351| 3.213| 10.9
511 |1659.26 | —4256.9| 2557 | 3.442| 94| 19.9 511 |1659.47 | —25 75| 2270 | 3.208| 7.9
521 |1650.61| —4312.2| 2505| 3.443| 7.4| 19.8 521 |1650.76 | —2534.8 | 2.214 | 3.204| 4.6
531 |1640.81| —4310.6| 2480 | 3.444| 62| 19.7 531 |1640.87 | —2557.3| 2.187 | 3.198 1.4
610 |1630.85| —4251.9| 2.481| 3.444| 63| 19.7 610 |1630.71| —26 14.4| 2.188| 3.193| 3.2
620 |1621.72| —4217.8| 2.508| 3.444| 7.7| 19.8 620 |1621.19| —2626.7| 2.219| 3.186| 6.7
630 |1614.28| —4132.3| 2561 | 3.444| 97| 20.0 630 |1613.15| —2635.7| 2.276| 3.180| 9.9
710 |16 9.08| —4040.5| 2.636| 3.444| 11.7| 20.1 710 |16 7.19| —26 43.7| 2.355| 3.173| 127

475015 2005 TN1o1 6 1.7 225727 071/ 1.718 R | 39001 2000 UN2; 6 1.7 79°00 2°0/ 1.4
5 1 |17 1.33| —2253.1| 2.802| 3.668| 9.2| 225 5 1 |17 597 | —15475| 1.739| 2.618| 13.3
511 |1655.61 | —22483| 2.717| 3.659| 6.6| 22.3 511 |1659.36| —16 54| 1.685| 2.632| 9.6
521 |1648.48 | —2240.4| 2.657 | 3.649 37| 221 521 |1650.69 | —1626.6 | 1.654| 2.646 | 5.5
531 |1640.50 | —2229.6| 2.626| 3.639| 0.6]| 21.8 531 |1640.85| —1650.8| 1.649| 2.660 | 2.1
610 |163237|—2216.9| 2.624| 3.629 26| 220 610 |1630.95| —1718.1| 1.672| 2.674| 4.3
620 |1624.76| —22 35| 2651 | 3.619| 57| 222 620 |1622.04| —1748.1| 1.721| 2.688| 8.3
630 |1618.30| —2151.1| 2.704| 3.608| 86| 22.3 630 |1615.01 | —1821.2| 1.794| 2.702 | 11.9
710 |1613.46| —2141.6| 2781 | 3.596| 11.0| 225 710 |1610.43| —1857.5| 1.880| 2.716 | 15.0

230915 2004 TN 6 1.7 160°06 1°7/31.917 199083 2005 XYq1 6 1.7224°85 473/ 2.6
5 1 |17 3.74| —1741.1| 2.385| 3.255| 10.5| 21.8 5 1 |171051| —3118.2| 1.517| 2.384| 155
511 |1657.34| —1717.8| 2.318| 3.262| 75| 21.6 511 |17 3.47| —31496| 1.441| 2377 | 11.8
521 |1649.41 | —1654.1| 2277 | 3.268| 43| 21.4 521 |1653.38| —32 9.6 | 1.387| 2.369| 7.7
531 |1640.63 | —16 31.3| 2.263 | 3.274 18| 213 531 |1641.28 | —3214.2| 1.357| 2.361| 4.5
610 |1631.80| —1611.1| 2279 | 3.279 37| 21.4 610 |1628.72| —32 25| 1.353| 2.353| 5.7
620 |1623.69| —1555.2| 2.323| 3.284| 6.9| 21.6 620 |1617.31| —3136.9| 1.375| 2.344| 038
630 |1616.97 | —1545.1| 2.393| 3.288| 9.9| 21.8 630 |16 8.43| —31 32| 1.419| 2.334| 14.0
710 |1612.10| —1541.8| 2.485| 3.2901| 12.4| 22.0 710 |16 2.92| —3028.1| 1.484| 2.324| 17.7

99450 2002 CP34 6 1.7 319°71 6°9/31.6 18 277615 2006 BM» 6 1.7 103795 6°5/30.9
5 1 |17 261| — 6185 | 1.447| 2.328| 153]| 19.0 5 1 |17 351| — 4545 1.894]| 2.757| 13.1
511 |1657.54|— 6 7.8| 1.369| 2.300| 11.9| 18.7 511 |1657.37| — 421.0| 1.844| 2.770 | 10.2
521 |1649.98| — 6105 1.313| 2.291 86| 185 521 | 164950 | — 3583 | 1.816| 2.783| 7.6
531 |1640.75| — 630.2| 1.280| 2.273| 6.9| 18.3 531 |1640.68| — 3495| 1.814| 2.795| 6.5
610 |1631.06 | — 7 87| 1.271| 2.256| 84| 18.4 610 |1631.87| — 356.4| 1.838| 2.807| 7.6
620 [162216| — 8 55| 1.286| 2.239| 11.9| 185 620 |1623.94| — 418.9| 1.888| 2.819| 10.1
630 |161521 | — 918.0| 1.323| 2.224| 15.8| 18.7 630 |1617.63| — 455.8| 1.961| 2.831| 12.8
710 |1611.01| —1042.6| 1.378| 2.209| 19.3| 189 710 |11613.43| — 544.4| 2.054| 2.842| 15.3

141456 2002 CPgs 6 1.7 354733 5°6/31.417 86256 1999 TQ100 6 17282783 6°0/ 4.0
5 1 |17 266 | —12 36| 1.196| 2.095| 16.6| 19.5 5 1 |17 5.23| —4045.1| 2.321| 3.146 | 12.3
511 |1657.72| —1124.4| 1.138| 2.092 | 12.4| 19.2 511 |1658.99| —4110.1 | 2.238| 3.136| 10.0
521 |1650.06 | —1051.7| 1.100| 2.090| 81| 19.0 521 | 165059 | —41205| 2.177| 3.126| 7.7
531 |1640.75| —1030.0| 1.085| 2.088| 5.6| 18.8 531 |1640.86 | —41 13.3| 2.142| 3.117| 6.2
610 |1631.23|—1023.1| 1.093| 2.087| 7.8| 18.9 610 |1630.89| —4048.0| 2.133| 3.107| 6.4
620 |1622.90| —1032.6| 1.123| 2.087 | 12.1| 19.2 620 |1621.76 | —40 6.9 | 2.151| 3.098| 8.2
630 |1616.93| —1058.4| 1.174| 2.087 | 16.4| 19.4 630 |1614.44| —3914.3| 2.193| 3.088| 10.6
710 |1614.03| —1138.4| 1.242| 2.088| 20.1| 19.7 710 |16 9.56| —3816.0| 2.257| 3.078| 13.1




EPHEMERIDES

6 1.7 6 1.7
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
370426 2OO2hUL71 6 1.7 179794 3°4/ 2.7 17 390669 2002hsz20 6 1.7 200°74 6°2/ 3.7 16
m o ’ o m o ’ o m
5 1 |17 8.12|—31 6.2| 1.872| 2.731| 13.3 5 1 |17 853| —4049.9]| 2.421 12.1| 217
511 |17 1.15|—3124.8| 1.800| 2.732| 10.0 511 |17 1.33| —4134.7| 2.343 99| 215
521 |1651.81|—3133.0| 1.751| 2.733| 6.4 521 |1651.92| —42 57| 2.288 77| 21.4
531 |1641.04 | —31286| 1.729| 2.733 3.6 531 |1641.09 | —4219.5| 2.259 6.3| 21.3
610 |1630.07 | —3111.8| 1.733| 2.733| 4.7 610 |1629.97 | —4214.8| 2.257 6.6 | 21.3
620 |1620.10| —3045.0| 1.765| 2.732| 8.1 620 |1619.67 | —4153.2| 2.282 83| 21.4
630 |1612.17|—3012.8| 1.821| 2.731| 11.7 630 |1611.19 | —41185| 2.332 105 | 21.5
710 |16 6.93| —2940.0| 1.899| 2.730| 14.8 710 |16 5.20| —4036.3| 2.403 12.8| 217
181150 2005 RD~ 1.7 14252  6°9/29. 239332 2007 RE7s 1.7 167959 3°0/31.7 17
5 1 |165956| — 029.9| 2568]| 3.411| 10.7 5 1 |17 2.33| —1453.9]| 1.956 12.0| 20.6
511 |1654.25|+ 0327 | 2513 | 3.418| 8.8 511 |1656.67 | —1428.8 | 1.889 88| 20.4
521 |1647.68 |+ 1252 | 2.483| 3.424| 7.3 521 |1649.20 | —14 5.8 | 1.845 53| 20.2
531 |1640.42 |+ 2 41| 2.479| 3.429| 6.9 531 |1640.68| —1346.8| 1.829 3.0| 20.1
610 |1633.14 |-+ 226.8| 2501 | 3.435| 7.8 610 |1632.04| —1334.0| 1.839 48| 20.2
620 |1626.45|+ 232.7| 2549 | 3.440| 9.4 620 |1624.19| —1328.8| 1.876 83| 20.4
630 |1620.91 |-+ 222.3| 2.620| 3.445| 11.3 630 |1617.92| —1332.4| 1.937 11.6 | 20.6
710 11616.92 |+ 1575| 2.710| 3.450| 13.1 710 |1613.76 | —13 44.8| 2.019 145| 20.8
84291 2002 TC32 1.7 327749 1°3/ 1. 519988 2013 TS16s 1.7 196777 4°3/ 2.4 17
5 1 |17 2.13| —2449.8| 1.206| 2.106| 16.4 5 1 |17 9.27| —3140.9| 1.949 13.1| 217
511 |1657.81 | —2458.3| 1.131| 2.088| 12.0 511 |17 2.09| —3237.8| 1.874 100 | 21.4
521 |1650.40 | —25 0.2| 1.075| 2.071 7.0 521 |1652.44| —3326.3| 1.823 6.7| 21.2
531 |1640.88 | —24 54.3| 1.042| 2.055 1.8 531 |1641.18| —34 22| 1.799 44| 21.1
610 |1630.79 | —2441.4| 1.032| 2.040| 4.9 610 |1629.52 | —3423.7| 1.803 54| 21.2
620 |1621.78| —2424.3| 1.045| 2.026 | 10.5 620 |1618.72| —3431.3| 1.833 84| 213
630 |161531|—24 7.6| 1.078| 2.012| 15.6 630 |16 9.91| —34283| 1.888 11.7| 215
710 1161230 —2355.6| 1.129| 2.000| 20.1 710 |16 3.82| —3419.6| 1.964 1471 217
67456 2000 QT 179 1.7 163°74 4°2/31. 71400 2000 AF169 1.7 132704 5°4/31.418
5 1 |17 6.02| —1251.7| 1.549| 2.431| 145 5 1 |17 3.49| — 633.1| 2.056 122 19.2
511 |1659.65| —1226.2 | 1.487| 2.433| 10.7 511 |1657.34| — 6 18.5| 1.995 9.4| 19.1
521 |1650.97 | —12 55| 1.447| 2.435| 6.7 521 | 164951 | — 6 13.0| 1.959 6.7 | 18.9
531 |1640.92 | —1152.2| 1.433| 2.437| 4.2 531 |1640.73| — 6 18.8| 1.949 54| 188
610 |1630.73| —11486| 1.445| 2.439| 6.2 610 |1631.86| — 637.1| 1.965 65| 18.9
620 |1621.58 | —1156.1| 1.481| 2.440| 10.1 620 |1623.76 | — 7 7.5| 2.009 91| 19.1
630 |1614.45| —1215.0| 1.541| 2.441| 14.0 630 |1617.17| — 749.1| 2.077 11.9| 19.3
710 |16 9.98| —12445| 1.620| 2.442| 17.3 710 |161258| — 839.9| 2.165 14.4| 19.4
93818 2000 WLgp 1.7 140°57 5°0/31. 25360 1999 TK14 1.7 204768 1°3/ 1.3 18
5 1 |17 411 |— 746.4| 2.050]| 2915 12.2 5 1 |17 6.31| —1919.3| 1.960 12.3| 19.1
511 |1657.77|— 730.0| 1.990| 2.923| 0.2 511 |1659.62| —19 2.7 | 1.883 8.8| 188
521 |1649.74| — 721.7| 1.954| 2.930| 6.5 521 |1650.90 | —18 44.2 | 1.830 50| 18.6
531 |1640.74| — 723.6| 1.945| 2.937| 5.0 531 |1640.94| —1825.0| 1.804 15| 183
610 |1631.67|— 736.9| 1.963| 2.944| 6.2 610 |1630.78| —18 6.8 | 1.807 40| 185
620 |1623.39|— 8 1.7| 2.007| 2.950| 8.9 620 |1621.43| —1751.6| 1.836 8.0| 187
630 |1616.65| — 837.2| 2.077| 2.956| 11.8 630 |1613.78| —17 41.8| 1.891 11.7| 189
710 11611.93| — 921.8| 2.167| 2.962| 14.4 710 |16 8.44| —1738.8| 1.967 14.8| 19.1
185430 2006 XEx 1.7 226°04 0%/ 1. 510964 2013 GOg7 1.7 271°35 0°2/ 1.6 18
5 1 |17 2.07|—2012.8| 2.583| 3.452| 98 5 1 |17 079| —2219.6| 2.372 104 | 217
511 |1656.24 | —2012.1| 2.500| 3.444| 7.0 511 |1655.40| —22 52| 2.297 74| 215
521 |1648.89 | —2010.1| 2.443| 3.435 3.9 521 |1648.45| —2147.5| 2.246 41| 213
531 |1640.62| —20 7.1| 2.413| 3.426| 0.8 531 |1640.58 | —2127.2| 2.223 06| 21.0
610 |1632.17|—20 3.9| 2.413| 3.417 3.0 610 |163259| —21 57| 2.228 3.0 21.2
620 |1624.27 | —20 15| 2.441| 3.407| 6.2 620 |1625.26 | —20 44.8| 2.261 65| 21.4
630 |1617.60| —20 1.3| 2.495| 3.397| 9.2 630 |1619.27 | —2026.8| 2.319 96| 21.6
710 |11612.65| —20 45| 2572| 3.387| 11.8 710 |1615.11| —20 13.4| 2.400 12.3] 218
503390 2016 CN14g 1.7 132716 0%/ 1. 407665 2011 SN1s> 1.7 216754 3°3/ 2.5 16
5 1 |17 6.98| —2125.1| 1.383| 2.271| 15.4 5 1 |17 9.96| —2952.1| 1.635 146| 228
511 |17 0.65|—2115.3| 1.321| 2.274| 11.1 511 |17 2.85| —3011.7| 1.557 11.0| 225
521 |1651.64 | —21 19| 1.281| 2277 | 6.2 521 |1652.95| —3020.9| 1.502 69| 223
531 |1641.03| —2045.4| 1.266| 2.279 1.0 531 |1641.27 | —3017.2| 1.472 35| 22.0
610 |1630.25|—2027.9| 1.276| 2.282| 4.6 610 |1629.21| —30 0.4 | 1.469 49| 221
620 |1620.69 | —2012.2| 1.310| 2.284| 9.6 620 |1618.21| —2933.0| 1.492 91| 223
630 |1613.52|—20 15| 1.368| 2.286| 14.1 630 |16 9.53| —29 0.1| 1.539 13.2| 22.6
710 |16 9.39| —19582| 1.444| 2289 | 17.9 710 |16 3.92| —2827.6| 1.606 16.8| 22.8
177870 2005 QRus 1.7 237782 0°0/ 1. 176456 2001 XSgo 1.7 183799 1°1/ 1.3 18
5 1 |17 1.91|—2227.8]| 2.357| 3.228| 10.5 5 1 |17 1.81| —1917.7| 2.437 10.2| 215
511 |1656.24 | —22245| 2278 | 3.223| 7.6 511 |1656.05| —19 4.4 | 2.364 73| 213
521 |1648.93 | —2218.1| 2.224| 3.217| 4.2 521 |1648.78| —1849.9| 2.316 41| 211
531 |1640.63|—22 8.9 | 2.197| 3.211 0.6 531 |1640.63| —1835.1| 2.296 1.2 209
610 |1632.16 | —2157.9| 2.199| 3.205 3.0 610 |1632.38| —1821.4| 2.305 33| 21.0
620 |1624.33|—21465| 2.229| 3.199| 6.5 620 |1624.76 | —1810.2 | 2.341 65| 21.2
630 |1617.88| —2136.8| 2.285| 3.193| 9.7 630 |1618.46 | —18 3.0 | 2.404 95| 21.4
710 |11613.31| —2130.4| 2.363| 3.186| 12.5 710 |11613.93| —18 1.1| 2.489 12.2| 21.6
468070 2013 ST 1.7 330789 2°7/ 2. 50014 2000 AO3; 1.7 11°40 1°0/ 1.5 17
5 1 |17 258 | —2720.8]| 1.207| 2.103| 16.6 5 1 |17 4.99| —1947.0| 1.446 14.8| 189
511 |1658.17 | —2738.0| 1.133| 2.088 | 12.4 511 |1659.18| —1949.6 | 1.383 10.7| 18.6
521 |1650.61 | —27 46.0| 1.080| 2.073| 7.5 521 |1650.84 | —1951.4| 1.341 6.0| 183
531 |1640.92 | —27 42.7 | 1.049 | 2.059 3.0 531 |1640.95| —19525| 1.324 12| 18.0
610 |1630.70 | —2728.1| 1.040| 2.047| 5.3 610 |1630.84| —1954.0| 1.333 45| 183
620 |1621.62| —27 54| 1.055| 2.035| 10.5 620 |1621.82| —1957.5| 1.366 93| 185
630 |1615.16 | —2639.7 | 1.090| 2.025| 15.5 630 |1614.99| —20 4.9 | 1.422 13.7| 188
710 1161223 | —2616.6| 1.143| 2.015| 19.8 710 |1611.04| —2017.9| 1.497 17.3| 19.0




EPHEMERIDES

6 1.7 6 1.7
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
216931 1998 UM 6 1.7238°05 2°4/31.818 461507 2003 QQ44 6 1.7 322735 771/ 2517
m o ’ o m o ’ o m
5 1 |17 4.98|—1719.7| 1.950| 2.825| 12.2 5 1 |17 3.23| —3251.6| 1.081| 1.973| 18.4]| 20.5
511 |1658.72| —16 46.2 | 1.866| 2.811 8.9 511 |1659.51 | —3354.6| 0.996 | 1.943| 145| 20.2
521 |1650.44 | —1611.5| 1.806| 2.797 5.2 521 |1651.88| —3446.5| 0.931| 1.914| 10.3| 19.8
531 |1640.89 | —1537.7| 1.773| 2.782 2.4 531 |1641.23| —3519.8| 0.885| 1.886| 7.2| 19.5
610 |1631.08| —15 7.5| 1.767| 2.767 4.6 610 |1629.37| —3529.4| 0.861| 1.859| 85| 19.5
620 |1621.99 | —1443.3| 1.789| 2.751 8.5 620 |1618.48| —3515.4| 0.858 | 1.833| 13.0| 19.6
630 |1614.54 | —1427.7| 1.836| 2.734| 12.2 630 |1610.69| —34439| 0.873| 1.809| 18.2| 19.8
710 |16 9.36 | —1422.0| 1.903| 2.717| 15.4 710 |16 7.34| —34 43| 0.903| 1.786| 22.9| 20.0
222671 2001 YT 1.7 196°01 1°0/ 2. 255792 2006 ST+ 6 1.7325°%66 072/ 1.7 18
5 1 |17 581 | —25457| 2.106| 2.972| 11.8 5 1 |17 2116| —2013.5| 1.115| 2.021| 16.9| 19.6
511 |1659.19 | —2537.7| 2.029 | 2.970 8.6 511 |1658.13| —2039.8| 1.036| 1.997 | 12.4| 19.2
521 |1650.64 | —2523.3| 1.976| 2.967 4.9 521 |1650.80| —21 7.8| 0.975| 1.973| 7.0| 188
531 |1640.92| —25 23| 1.951| 2.964 1.3 531 |1641.05| —2136.6 | 0.937 | 1.951 11| 18.4
610 |1631.04 | —2436.1| 1.954| 2.960 3.4 610 |1630.46| —22 53| 0.921| 1.929| 52| 18.6
620 |1621.99|—24 7.1| 1.985| 2.955 7.2 620 |1620.78| —2233.8| 0.927| 1.909 | 11.3| 18.8
630 |1614.60 | —2338.5| 2.042| 2.950 | 10.7 630 |1613.69| —23 3.7 | 0.953| 1.890| 16.9| 19.1
710 |16 9.47| —2313.6| 2.120| 2.945| 13.7 710 1161031 | —2336.6| 0.996| 1.873| 21.7| 19.3
343571 2010 FXgq 1.7 70%99 1°0/ 1. 433399 2013 TQ19 1.7 205745  6°6/29.7 17
5 1 |17 2.73| —2047.6| 1.903| 2.783| 12.2 5 1 |17 3.14| — 516.8| 2.102| 2961 | 12.1| 226
511 |1657.04| —2023.6| 1.835| 2.784| 8.8 511 |1657.14| — 4 9.0| 2.033| 2957 | 9.6| 224
521 |1649.45| —1956.6| 1.790| 2.785 4.9 521 |1649.46| — 3 89| 1.980| 2952 | 7.4 | 223
531 |1640.74 | —1927.9| 1.772| 2.785 1.1 531 |1640.79 | — 220.8| 1.971| 2946 | 6.7| 22.2
610 |1631.93|—1859.8| 1.781| 2.786 3.8 610 |1631.99| — 1483 | 1.981| 2940| 7.9| 223
620 |1623.97|—1834.9| 1.817| 2.786 7.8 620 |1623.90| — 133.3| 2.015| 2933 | 10.3| 22.4
630 |1617.70 | —18 15.6 | 1.877 | 2.787 | 11.4 630 |1617.25| — 136.0| 2.073| 2.926| 12.9| 22.6
710 |11613.66| —18 3.7| 1.959| 2.788| 14.5 710 1161256 | — 1547 2151 | 2918 | 153| 22.7
70351 1999 RM g, 1.7 187727 079/ 2. 214218 2005 EVgs 1.7 96°95 4°9/31.517
5 1 |17 757 | —2520.8| 1.954| 2.821| 125 5 1 |17 5.07| —12 24| 1.474| 2.358| 149]| 198
511 |17 056 | —2516.4| 1.879| 2.821 9.1 511 |1659.01 | —1126.5| 1.418| 2.365| 11.0| 19.6
521 |1651.44|—25 56| 1.829| 2.820 5.2 521 |1650.65| —1056.3| 1.384| 2.371 71| 19.4
531 |1641.04 | —2448.1| 1.806| 2.819 1.3 531 |1640.97 | —10352| 1.375| 2.378| 4.9| 19.3
610 |1630.48 | —2425.1| 1.811| 2.816 3.6 610 |1631.22| —1026.0| 1.392| 2.384| 6.8| 19.4
620 |1620.82 | —2359.1| 1.843| 2.813 7.6 620 |162258| —1030.1| 1.433| 2.390| 10.6| 19.6
630 |1613.00| —2333.7| 1.901| 2.810| 11.3 630 |1616.01 | —1047.7| 1.496| 2.396 | 14.3| 19.9
710 |16 7.62| —2311.9| 1.981| 2.805| 14.5 710 |1612.11| —1117.4| 1.578| 2.402| 17.6| 20.1
182693 2001 VW 1.7 223°00 1°3/ 1. 204659 2006 CB1s 1.7 117°%69 4°1/ 2.8 18
5 1 |17 1.96|—18 5.8]| 2.730| 3.597 9.4 5 1 |1710.80| —3144.3| 1.484| 2.351| 15.8]| 20.6
511 |1656.09 | —17 57.7 | 2.645| 3.587 6.8 511 |17 3.43| —32 47| 1.427| 2362| 11.9| 20.4
521 |1648.81|—1749.2| 2585| 3.577 3.8 521 |1653.21| —3211.7| 1.391| 2374| 7.7| 20.1
531 |1640.66 | —17 41.2| 2.554| 3.566 1.3 531 |1641.35| —32 26| 1.380| 2.385| 4.4| 20.0
610 |1632.34| —17346| 2552 | 3.554 3.1 610 |1629.43| —3138.0| 1.395| 2396 | 55| 20.1
620 |1624.53|—1730.6| 2.579| 3.542 6.2 620 |1618.94| —31 1.8| 1.436| 2.406| 9.3| 20.3
630 |1617.86 | —17 30.2| 2.633| 3.530 9.0 630 |1611.06 | —3020.1| 1.499 | 2.416| 13.3| 20.6
710 1161280 | —1734.4| 2.709| 3.517| 11.5 710 |16 6.43| —2939.3| 1.583| 2.425| 16.7| 20.8
101047 1998 QU100 1.7 288720 077/ 1. 324982 2008 AL g 1.7 23221 4°2/ 2.9 17
5 1 |17 555|—23352| 1.538| 2422 14.4 5 1 |17 9.12| —3249.8| 1.780| 2.637| 14.0]| 215
511 |1659.85| —2342.7| 1.450| 2.400| 10.5 511 |17 2.18| —3310.1| 1.698| 2.627 | 10.7| 21.2
521 |1651.40 | —2345.7 | 1.384| 2.378 6.0 521 |165259| —3318.3| 1.638| 2617 | 7.2| 21.0
531 |1641.08| —2343.3| 1.343| 2.356 1.2 531 |1641.29 | —3311.4| 1.604| 2.606 | 4.4| 20.8
610 |1630.17 | —23359| 1.328| 2.334| 4.3 610 |1629.61| —32489| 1.597| 2594 | 53| 20.8
620 |1620.08| —2325.5| 1.338| 2.312 9.4 620 |1618.91| —3213.7| 1.615| 2582| 8.8 | 21.0
630 |1612.09 | —2315.6| 1.370| 2.200 | 14.0 630 |1610.38| —3130.8| 1.658| 2569 | 12.6| 21.2
710 |16 7.07|—23 96| 1.423| 2.268| 18.1 710 |16 479| —3046.5| 1.722| 2556 | 159| 21.4
303716 2005 QU3 1.7 26643 5°0/ 3. 500018 2011 QW3 1.7 124%1 4°2/30.9 17
5 1 |17 5.10| —3712.8| 2.312| 3.149| 11.9 5 1 |17 1.17| —1147.0| 2.134| 3.008| 11.4| 21.4
511 |1658.87 | —37 37.7| 2.226 | 3.138 9.4 511 |1655.68 | —1055.7 | 2.072| 3.012| 84| 21.3
521 |1650.56 | —37 50.4 | 2.164 | 3.127 6.9 521 |1648.62| —10 8.0| 2.034| 3.016 | 56| 21.1
531 |1640.93 | —3748.1| 2.128| 3.115 5.1 531 |1640.68| — 926.8| 2.022| 3.020| 4.2| 21.0
610 |1631.02|—3730.5| 2.119| 3.103 5.5 610 |1632.70| — 8552 | 2.039| 3.024| 57| 21.1
620 |1621.87 | —3659.4| 2.136| 3.092 7.7 620 |162545| — 8351 | 2.081| 3.027| 85| 21.3
630 |1614.42| —3618.7| 2.179| 3.080 | 10.4 630 |1619.61 | — 827.3| 2.148| 3.031| 11.4| 215
710 |16 9.32| —3533.4| 2244 | 3.068| 13.0 710 1161567 | — 831.6| 2.236| 3.034| 139| 217
307561 2003 EY'se 1.7 122°04 472/ 1. 11899 Weill 1.7 62722 2°4/ 2.4 18
5 1 |17 6.70| —10 4.2| 1.784| 2.654| 13.4 5 1 |17 3.61| —2838.6| 2.271| 3.133| 11.2| 18.0
511 |1659.89 | —1014.2| 1.724| 2.662| 10.0 511 |1657.62| —29 57| 2.199| 3.135| 83| 17.8
521 |1651.04 | —1032.5| 1.687| 2.670 6.4 521 |1649.80| —2926.4| 2.152| 3.137| 5.1 | 17.6
531 |1641.00| —1059.9| 1.676| 2.678 4.2 531 |1640.87 | —2939.1| 2.132| 3.139 26| 17.4
610 |1630.84 | —1136.4| 1.693| 2.686 5.7 610 |1631.76 | —29043.6 | 2.140 | 3.141 37| 175
620 |1621.59 | —1221.2| 1.736| 2.693 9.1 620 |1623.37| —2941.1| 2.175| 3.144| 6.8| 17.7
630 |1614.15| —1313.1| 1.804| 2.700 | 12.5 630 |1616.53| —2934.0| 2.236| 3.146| 9.8| 17.9
710 |16 9.10| —14105| 1.893| 2.706| 15.5 710 |1611.78| —29252| 2.320| 3.148| 125| 18.1
411851 2012 DV74 1.7 171715 47°3/31. 64472 2001 VE3 1.7 224708 0°8/ 1.5 18
5 1 |17 589 | —12 66| 1.873| 2.745| 128 5 1 |17 836| —1956.2| 1.698| 2.574| 13.7| 19.6
511 |1659.23 | —1128.2| 1.809| 2.749 9.5 511 |17 1.49| —1959.0| 1.618| 2564 | 9.9| 19.3
521 |1650.64 | —1053.8| 1.768| 2.752 6.1 521 |1652.16| —20 05| 1.561| 2554 | 56| 19.1
531 |1640.94 | —1026.3| 1.754| 2.755 43 531 |1641.24| —20 0.8 | 1.531| 2.544 1.1] 187
610 |1631.15|—10 8.3| 1.768| 2.757 6.0 610 |1629.93| —20 0.4 | 1.528| 2532| 42| 18.9
620 |1622.24|—10 1.4| 1.808| 2.758 9.3 620 |161950| —20 1.0| 1.551| 2.520| 8.8| 19.2
630 |1615.05| —10 6.4| 1.872| 2.759| 12.6 630 |1611.04| —20 4.7| 1599 | 2508 | 13.1| 19.4
710 |11610.13| —1022.8| 1.957| 2.758| 15.5 710 |16 5.30| —20135| 1.667| 2.494| 16.7| 19.6




EPHEMERIDES

6 1.7 6 1.7
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
98631 2OOOhWT100 6 1.7 109748 0°6/ 1.9 17 383223 2006hAW55 6 1.7 268734 0°5/ 1.9 18

m o m o m
5 1 |17 4.79 1.859 | 2.735| 12.7 5 1 |17 5.14 1.872| 2.746| 12.7| 21.0
511 |16 58.58 1.796 | 2.742 9.2 511 |1659.12 1.781| 2.726| 9.2| 20.7
521 |16 50.34 1.756 | 2.749 5.2 521 |16 50.85 1.713| 2706 | 5.3| 205
531 |16 40.95 1.742 | 2.755 1.0 531 |16 41.09 1.672 | 2.685 1.0| 20.1
610 |16 31.47 1.756 | 2.762 3.5 610 |16 30.95 1.658 | 2.664| 3.7| 203
620 |16 22.96 1.797 | 2.769 7.6 620 |1621.54 1.671| 2.643| 81| 205
630 |16 16.29 1.862 | 2.775| 11.3 630 |1613.90 1.709 | 2.622| 12.1| 20.7
710 |16 11.99 1.048 | 2.782| 14.4 710 |16 8.74 1.767| 2.600| 15.7| 20.9
368995 2007 FN1s 1.7 127734 1°8/ 2. 495306 2014 AW15 1.7 50°46 5°9/ 2.8 17
5 1 |17 7.10 7| 1.944] 2.809]| 12.7 5 1 |1719.06 31.3| 0969 | 1.843| 21.6| 20.3
511 |17 0.14 3| 1.883| 2.822 9.3 511 |1710.32 23.0| 0912| 1.851| 16.5| 20.0
521 |16 51.16 2| 1.846| 2.834| 55 521 |16 57.55 475| 0.875| 1.859| 10.8| 19.7
531 |16 41.07 1| 1.835| 2.846 2.0 531 |1642.12 39.8| 0.862| 1.867| 6.2| 19.5
610 |16 30.97 7| 1.852| 2.857 3.7 610 |16 26.13 478 | 0.875| 1.875| 7.8| 19.6
620 |1621.92 0| 1.897| 2.868 7.4 620 |1611.80 56.7 | 0.914| 1.884| 13.2| 19.9
630 |16 14.77 1| 1.967| 2.878| 10.9 630 |16 0.94 55.3| 0.975| 1.803| 185| 20.3
710 |16 10.04 8| 2.059| 2.888| 13.9 710 | 1554.49 38.3| 1.056| 1.903| 22.9| 20.6
263536 2008 FU~ 1.7 251959 572/30. 43044 1999 VR4 1.7 243%5 1°1/ 2.1 18
5 1 |17 0.03 739.8| 2.340| 3.206| 10.8 5 1 |17 4.12 6.0| 1.923| 2796 | 125]| 19.0
511 |16 54.84 651.9| 2.268| 3.199 8.3 511 |1658.18 1.0| 1.848| 2.792| 9.1| 188
521 |16 48.17 6 9.8| 2.219| 3.191 6.1 521 |1650.19 | —2548.3| 1.797 | 2.788| 5.2 | 185
531 |16 40.64 536.7| 2.198| 3.183 5.2 531 |16 40.98 8.1| 1.771| 2.784 1.4| 183
610 |16 32.97 5152 | 2.203| 3.175 6.4 610 |16 31.60 3| 1.773| 2.779 35| 18.4
620 |16 25.90 5 6.8| 2.235| 3.167 8.7 620 |1623.11 9| 1.802| 2.775| 75| 186
630 |16 20.06 511.8| 2291 | 3.159 | 11.3 630 |1616.38 7| 1856 | 2.770| 11.2| 18.9
710 |16 15.94 5203 | 2.368| 3.151| 13.6 710 |1612.02 3] 1.931| 2.766 | 14.4| 19.1
263964 2009 JUs 1.7 45°70 3%/ 1. 146253 2000 YBso 1.7 62°97 3°9/ 3.7 18
5 1 |17 6.39 7| 1.388] 2.274| 155 5 1 |17 4.17 8] 2.204| 3.051] 12.1| 19.4
511 |17 0.21 9| 1.328| 2.278| 11.4 511 |16 57.96 0| 2.143| 3.064| 93| 19.2
521 |16 51.45 2| 1.290| 2.281 6.9 521 |16 49.93 1| 2.105| 3.077| 6.3| 19.0
531 |16 41.14 5| 1.277| 2.285 3.6 531 |16 40.92 4| 2.094| 3.001 41| 18.9
610 |16 30.62 8| 1.280| 2.289 5.8 610 |16 31.96 6| 2109 | 3.104| 45| 19.0
620 |16 21.21 7| 1.326| 2.293| 10.2 620 |16 23.99 1| 2.152| 3.118| 7.0| 19.2
630 |16 14.04 3| 1.385| 2.208| 14.4 630 |1617.78 8| 2221 3.131 99| 19.4
710 |16 9.79 61 1.463| 2.302| 18.0 710 |1613.79 4] 2313| 3.145| 12.4| 195
103731 2000 CK102 1.7 84750 173/ 1. 288787 2004 RF124 1.7 267737 0°0/ 1.6 18
5 1 |17 6.01 1.548 | 2.432| 14.3 5 1 |17 2.94 0] 2514 3382 10.1| 21.0
511 |16 59.59 1.496 | 2.447| 10.2 511 |16 57.06 2| 2422| 3365| 7.3| 208
521 |16 50.93 1.467 | 2.462 5.7 521 |16 49.51 5| 2.355| 3.348| 4.1| 206
531 |16 41.04 1.464 | 2.476 1.5 531 |16 40.89 4| 2317| 3.330| 06| 202
610 |16 31.18 1.486 | 2.491 4.4 610 |16 31.96 9| 2.308| 3.313 29| 204
620 |16 22.52 1.534 | 2.505 8.8 620 |16 23.53 4| 2327| 3295| 6.4| 206
630 |16 15.96 1.606 | 2.519| 12.8 630 |1616.34 0| 2372| 3278| 95| 208
710 |16 12.07 1.698 | 2.533| 16.1 710 |1610.95 9| 2441] 3260| 12.3| 20.9
415788 2000 WZ176 1.7 212°%60 079/ 1. 500589 2012 UXgo 1.7 115205 3°9/31.0 17
5 1 |17 7.56 1.981| 2.851| 12.3 5 1 |17 1.67 326 | 2.192| 3.064| 11.1| 215
511 |17 0.60 1.899 | 2.843 8.9 511 |16 55.98 425| 2133 | 3.074| 82| 21.4
521 |16 51.54 1.841| 2.834| 5.0 521 |16 48.78 55.4| 2.099| 3.083| 5.4 | 21.2
531 |16 41.17 1.811| 2.824 1.1 531 |16 40.76 14.3| 2.093 | 3.092 3.9 21.1
610 |16 30.53 1.809 | 2.814 3.8 610 |1632.73 419 2.114| 3.101 53| 21.2
620 |16 20.67 1.835 | 2.802 7.9 620 |16 25.45 20.0| 2.162| 3.109| 8.1| 21.4
630 |1612.52 1.887 | 2.790 | 11.7 630 |1619.58 9.8| 2.235| 3.118| 109| 21.6
710 |16 6.72 1.959 | 2.776 | 14.9 710 |16 15.56 109 2.329| 3.126| 13.4| 21.8
4668 Rayjay 1.7 245°32 375/ 3. 175857 1999 UZsg 1.7 231711 4°0/ 2.7 18
5 1 |17 4.28 2.382| 3.229| 11.3 5 1 |17 8.80 1.725| 2.587| 14.2| 20.4
511 |16 58.13 2.297 | 3.220 8.6 511 |17 2.02 1.646 | 2.579| 10.8| 20.1
521 |16 50.11 2.236 | 3.211 5.8 521 |16 52.56 1.590 | 2.571 71| 19.9
531 |16 40.96 2.202 | 3.201 3.7 531 |1641.36 1.560 | 2.563| 4.2| 19.7
610 |16 31.61 2.196 | 3.191 43 610 |1629.78 1.555| 2554 | 53| 19.7
620 |16 23.01 2217 | 3.181 6.9 620 |1619.18 1.577| 2.545| 8.9| 19.9
630 |1615.98 2.264 | 3.171 9.8 630 |1610.77 1.623 | 2.535| 12.7| 20.1
710 |1611.09 2.333| 3.160 | 12.5 710 |16 5.32 1.690 | 2526 | 16.1| 20.3
497255 2005 GUoo; 1.7 74722 1°0/ 1. 469559 2003 UA1g3 1.7 275716  0°3/ 1.6 18
5 1 |17 5.82 1.437| 2.325| 15.0 5 1 |17 3.99 1.981| 2.857| 12.0] 21.8
511 |1659.70 1.380 | 2.333| 10.7 511 |1658.19 1.889| 2.835| 8.7| 215
521 |1651.11 1.346 | 2.341 6.0 521 |16 50.29 1.820| 2.814| 49| 213
531 |16 41.10 1.336 | 2.350 1.2 531 |16 41.03 1.778 | 2.791 0.8 20.9
610 |16 31.03 1.352 | 2.358 4.5 610 |16 31.39 1.763 | 2.769 36| 21.1
620 |1622.18 1.393 | 2.367 9.2 620 |1622.39 1.776 | 2.746| 7.8| 21.3
630 |16 15.57 1.457 | 2.375| 135 630 |1615.01 1.813| 2.723| 11.7| 215
710 |16 11.81 1540 | 2.384| 17.1 710 |16 9.91 18711 2.700| 15.1| 21.7
133732 2003 UK27s 1.7 278775 0°1/ 1. 500914 2013 PM3 1.7 257723 0°8/ 1.4 18
5 1 |17 3.17 1.880 | 2.768| 12.4 5 1 |17 5.93 1.907 | 2.781| 125]| 213
511 |16 57.54 1.811| 2.759 8.9 511 |16 59.61 1.814| 2760 9.1| 21.0
521 |16 49.86 1.756 | 2.750 5.0 521 |1651.09 1.745| 2.738| 5.1| 207
531 |16 40.93 1.727 | 2.741 0.7 531 |1641.15 1.703 | 2.716 1.0| 204
610 |16 31.77 1.726 | 2.732 3.6 610 |16 30.84 1.688 | 2.693| 4.0| 20.6
620 |16 23.40 1.751| 2.723 7.8 620 |1621.26 1.701| 2.669| 83| 20.8
630 |16 16.74 1.800 | 2.714| 11.6 630 |1613.40 1.739 | 2.645| 12.3| 21.0
710 |16 12.40 1.871| 2.705| 14.9 710 |16 7.96 1.798 | 2.620| 15.8| 21.1
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EPHEMERIDES

6 1.7
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘
74218 1998 RWy3 6 1.7 100°07 2°0/ 2.4 18 64650 2001hXT55 6 1.7 257°09 175/ 1.3

h m o ’ o m m o ’ o
5 1 |17 6.96| —28 3.2| 1.610| 2.484| 14.4| 185 5 1 |17 420 —1921.8| 1.754| 2.636| 13.0
511 |17 0.43|—2757.7| 1.550| 2.493| 10.5| 18.3 511 |165838| —19 26| 1.679| 2.628| 9.4
521 |1651.49 | —27 42.4| 1.512| 2.502 6.2 | 18.1 521 |1650.39 | —1841.5| 1.626| 2.620| 5.3
531 |1641.18| —27 16.8| 1.500 | 2.511 23| 17.8 531 |1641.07| —1819.9| 1.600 | 2.612 1.6
610 |1630.83| —2642.8| 1.514| 2.519 42| 18.0 610 |1631.50| —1759.9| 1.600 | 2.604| 4.3
620 |1621.68| —26 4.0| 1.554| 2.528 8.4| 183 620 |1622.78| —1743.8| 1.627| 2596 | 8.5
630 |1614.74| —25254| 1.618| 2536 | 12.4| 185 630 |1615.86| —1734.0| 1.677| 2587 | 12.5
710 1161059 | —2451.2| 1.702| 2.544| 15.7| 18.7 710 |1611.40| —1732.2| 1.748| 2579 | 15.9
98824 2000 YSi3s5 6 1.7 181782 073/ 1.8 17 259377 2003 HQ3s 6 1.7 71729 875/ 5.3
5 1 |17 4.79|—2336.6| 2.173| 3.042| 11.4]| 20.9 5 1 |171076| —44 9.0| 1.668| 2.492| 16.4
511 |1658.43 | —2330.7| 2.099| 3.043 82| 207 511 |17 3.56| —4434.4| 1.600| 2502 | 13.5
521 |1650.26 | —23 20.4 | 2.051| 3.043 46| 20.5 521 |1653.37 | —4436.9| 1.571| 2512 | 10.7
531 |1641.02| —23 5.8| 2.030| 3.043 0.8| 20.2 531 | 164150 | —4412.0| 1.555| 2.522| 8.8
610 |1631.64| —2248.2| 2.037| 3.042 32| 204 610 |1629.65| —4320.1| 1.564| 2.533| 8.7
620 |1623.04|—2229.5| 2.071| 3.041 6.9| 20.6 620 |1619.39| —42 6.2 | 1.596 | 2.543 | 10.5
630 |1616.00 | —2212.2| 2.132| 3.040| 10.3| 20.8 630 |1611.90| —4038.8| 1.653 | 2.553 | 13.2
710 |1611.08| —2158.6| 2.215| 3.038| 13.2| 21.0 710 |16 7.79| —39 7.3| 1.730| 2.563| 15.9
522804 2016 NCgo 6 1.7 311785 378/31.4 17 230133 2001 OD7s 6 1.7248°86 5°1/30.9
5 1 |17 1.80| —13452| 1.795| 2.677| 12.7| 215 5 1 |1659.37| — 320.8| 2.8905| 3.743| 9.5
511 |1656.51| —13 65| 1.725| 2.672 94| 21.2 511 |1654.18| — 3 52| 2.820| 3.735| 7.5
521 |1649.28 | —1230.3| 1.679| 2.667 59| 21.0 521 |1647.78| — 257.9| 2770 | 3.728| 5.8
531 |1640.88| —1159.7| 1.658| 2.662 3.8] 20.9 531 |1640.67|— 3 0.7 | 2.746| 3.720| 5.1
610 |1632.32|—11375| 1.664| 2.658 57| 21.0 610 |1633.45| — 314.8| 2.751| 3.712| 5.9
620 |1624.56|—1126.0| 1.695| 2.653 92| 21.2 620 |1626.67| — 340.3| 2.782| 3.704| 7.7
630 |1618.46| —1126.1| 1.750| 2.640 | 12.7| 21.4 630 |1620.88| — 416.4| 2.839| 3.695| 0.7
710 |1614.60| —1138.0| 1.825| 2.644| 157| 21.6 710 1161649 — 5 1.8| 2.918| 3.687 | 11.6
33678 1999 JW1gs 6 1.7 6734 478/ 2.818 342888 2008 YKgs 6 1.7 175772 070/ 1.6
5 1 |17 599 | —32 1.0| 1.479| 2.352| 155]| 18.9 5 1 |17 3.80| —2310.0| 2.0900| 2.963| 11.6
511 |17 0.23 | —3241.0| 1.414| 2.352| 11.8| 18.6 511 |1657.76 | —2255.4| 2.018| 2.964| 8.3
521 |1651.63|—33 9.2| 1.371| 2.353 79| 18.4 521 |164991| —2236.4| 1.971| 2964 | 4.6
531 |1641.25|—3321.9| 1.352| 2.354| 5.0| 18.2 531 |1641.00| —2213.5| 1.952| 2.965| 0.7
610 |1630.57 | —3318.2| 1.357| 2.355 6.0| 183 610 |1631.97 | —2148.4| 1.960 | 2.965 3.3
620 |1621.07|—33 0.4| 1.387| 2.357 96| 185 620 |1623.74| —2123.4| 1.995| 2.965| 7.1
630 |1614.02| —3233.7| 1.440| 2360 | 13.5| 18.7 630 |1617.11| —21 1.2| 2.056| 2.965| 10.6
710 11610.14| —32 42| 1.512| 23631 16.9| 19.0 710 1161261 | —2044.1| 2.139| 2.965| 13.5
508240 2015 HK34 6 1.7 285°%60 074/ 1.6 17 33800 Gross 6 1.7 286796 975/29.0
5 1 |17 3.69| —2055.7| 1.871| 2750 | 125]| 21.0 5 1 |17 001|+ 7446]| 2.368]| 3.181| 12.4
511 |1657.96 | —21 1.0| 1.794| 2.742 9.0| 20.8 511 |1654.81 |+ 831.2| 2.308| 3.176 | 10.9
521 |1650.15| —21 4.6| 1.740| 2.734| 5.0| 20.5 521 |1648.19|+ 9 1.2| 2270| 3.171 9.8
531 |1641.02| —21 65| 1.712| 2.726 0.8| 20.2 531 |1640.74 |+ 910.8| 2.255| 3.167| 9.5
610 |1631.62| —21 7.2| 1.712| 2.717 37| 20.4 610 |1633.18|+ 858.1| 2.265| 3.162| 10.2
620 |1622.98|—21 83| 1.738| 2.709 79| 20.6 620 |1626.23 |+ 823.3| 2298 | 3.158| 11.6
630 |1616.05| —2111.4| 1.788| 2.701| 11.7| 20.8 630 |1620.50 |+ 7285| 2353 | 3.153| 13.2
710 |1611.46| —2118.4| 1.860| 2.694| 14.9| 21.0 710 11616.46 | + 6 17.3| 2.427| 3.149| 14.9
99721 2002 JNys 6 1.7 32244 2°6/ 2.4 17 67477 2000 RF1o 6 1.7277°74 4°7/31.3
5 1 |17 5.08| —2810.3| 1.299| 2.187| 16.2| 19.5 5 1 |17 477| —1319.6| 1.493| 2.379| 14.6
511 |1659.80 | —28 13.5| 1.228| 2.178 | 12.0| 19.3 511 |1659.18| —1235.6| 1.411| 2.359 | 10.9
521 |1651.49 | —28 5.8| 1.178| 2.170 73| 19.0 521 |1651.04 | —1154.0| 1.350| 2.339| 7.0
531 |1641.24| —2745.6| 1.151| 2.162 29| 187 531 |1641.21| —1118.7| 1.315| 2.318| 4.7
610 |1630.62 | —2714.1| 1.148| 2.154| 5.0| 18.8 610 |1630.91| —1053.6| 1.304| 2.298| 6.9
620 |1621.22| —2635.3| 1.169| 2.147| 10.0| 19.0 620 |1621.44| —1041.9| 1.318| 2277 | 11.1
630 |1614.38| —2555.4| 1.212| 2.141| 14.7| 19.3 630 |1613.95| —1045.3| 1.354| 2.256| 15.4
710 1161090 | —2519.9| 1.273| 2.135| 18.8| 19.5 710 |16 9.26| —11 3.7 | 1.408| 2.235| 19.2
79129 Robkoldewe 6 1.7 210°30 0°5/ 1.918 170757 2004 CH1o 6 1.7161°12 0°3/ 1.9
5 1 |17 6.42| —2425.3] 2.034| 2.902| 12.1| 19.6 5 1 |17 3.29| —2348.7| 2.081| 2.954]| 11.6
511 |1659.77 | —2415.9| 1.954| 2.896 87| 19.4 511 |1657.43| —2340.3| 2.010| 2.955| 8.4
521 |1651.09| —24 0.9| 1.898| 2.890 49| 19.1 521 |1649.74| —2327.3| 1.964| 2.956 | 4.7
531 |1641.16 | —2340.2| 1.869| 2.882 09| 188 531 |1640.98| —23 9.9 | 1.944| 2.957| 0.8
610 |1631.02| —2315.3| 1.869| 2.874 34| 19.0 610 |1632.10| —2249.6| 1.952| 2.958 3.3
620 |1621.69| —22486| 1.896| 2.866 74| 19.2 620 |1624.01| —22285| 1.988| 2959 | 7.1
630 |1614.05| —22232| 1.949| 2.857 | 11.1| 19.4 630 |1617.52| —22 9.1 | 2.048| 2.960 | 10.5
710 |16 8.73| —22 22| 2.023| 2.847| 142| 19.6 710 11613.16| —2154.0| 2.131| 2.960| 13.4
131653 2001 XO106 6 1.7 205°47 3°5/ 2.4 17 504625 2008 UO3s7 6 1.7216°%66 5°1/30.4
5 1 |17 9.87|—2910.3| 1.521| 2.392| 15.2| 19.9 5 1 |17 244| — 731.6]| 2.402| 3.261| 10.8
511 |17 298| —29445| 1.450| 2.390| 11.4| 19.7 511 |1656.56 | — 6 44.2| 2.325| 3.253| 8.3
521 |1653.17|—30 9.6 | 1.401| 2.387 72| 19.4 521 |1649.18| — 6 2.3| 2.274| 3.244| 6.1
531 |1641.50 | —3022.2| 1.377| 2.384 37| 19.2 531 |1640.90 | — 529.2| 2249 | 3.234| 5.1
610 |1629.44 | —3021.3| 1.379| 2.381 52| 19.3 610 |163247|— 5 7.4| 2253 | 3.224| 6.3
620 |161852|—30 8.9 | 1.406| 2.377 94| 195 620 |1624.62| — 458.4| 2.284| 3.213| 8.7
630 |1610.03| —2949.8| 1.457| 2.373| 13.6| 19.8 630 |1618.02| — 5 25| 2.339| 3.202| 11.3
710 |16 4771 —2929.4| 1527| 2369| 17.2| 20.0 710 1161316 | — 519.1| 2.415| 3.190 | 13.6
1660 Wood 6 1.7 88756 7°8/20.418 313921 Daassou 6 1.7261°32 3°6/30.8
5 1 |17 8.00| — 633.3| 1.625| 2.492| 147]| 156 5 1 |17 0.19| —1158.4| 2.628| 3.496| 9.7
511 |17 054 | — 4415| 1.595| 2524 | 11.4| 15.4 511 |1654.92| —1110.0| 2.540| 3.478| 7.2
521 |1651.26 | — 3 07| 1.590| 2554 | 87| 15.3 521 |1648.27| —1023.4| 2.478| 3.459| 438
531 |1641.15|— 137.6| 1.610| 2.585 79| 15.4 531 |1640.77 | — 941.3| 2.443| 3.440 3.6
610 |1631.35|— 037.2| 1.657| 2.614| 9.3| 155 610 |1633.08| — 9 6.2 2.437| 3.421 5.0
620 |162281|— 0 1.2| 1.728| 2.643| 11.9| 15.7 620 |1625.89| — 840.3| 2.458| 3.402| 7.5
630 |1616.27 |+ 011.3| 1.822| 2.671| 146| 16.0 630 |1619.80| — 824.7| 2.505| 3.382| 10.2
710 1161212+ 0 34| 1.934| 2699 | 16.9| 16.2 710 1161529 | — 819.9| 2574 3.362| 12.5
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EPHEMERIDES

6 1.7 6 1.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
357688 2005hNJ25 6 1.7 240789 4°5/30.9 18 168941 200th0111 6 1.7 254°05 1°6/ 1.4 17
m o ’ o m m ’ o m
5 1 |17 070 — 9 3.1| 2.399| 3.265| 10.6| 21.5 5 1 |17 7.06| —18 2.1 | 1.632| 2512| 139]| 198
511 |1655.34| — 826.3| 2.323| 3.256 80| 21.4 511 |17 0.73| —18 52| 1.550| 2.499 | 10.1| 19.5
521 |164851 | — 754.6| 2.271| 3.248 56| 21.2 521 |1651.88| —18 9.2| 1.491| 2.484| 5.8| 19.2
531 |1640.80 | — 730.6| 2.247 | 3.238 45| 21.1 531 |1641.37 | —18 145 | 1.457 | 2.469 17| 189
610 |1632.94|— 716.5| 2.250| 3.229 57| 21.2 610 |1630.41| —1821.8| 1.450| 2.454| 46| 19.1
620 |1625.64 | — 7135| 2.280| 3.219 82| 21.3 620 |1620.25| —1832.1| 1.469| 2.438| 9.2| 19.3
630 |1619.57 | — 722.0| 2.335| 3.210| 10.9| 21.5 630 |1612.05| —1847.0| 1.512| 2.422| 135| 19.5
710 1161520 | — 741.4| 2.411| 3.200| 13.3| 21.6 710 |16 6.60| —19 7.7 | 1.574| 2.406| 17.3| 19.7
100892 1998 HM 15 1.7 28°17 6°4/31.318 321701 2010 FV1o 1.7 28182 2°2/ 2.3 17
5 1 |17 277 —10386| 1.178| 2.076| 16.8| 18.8 5 1 |17 4.85| —2733.0| 1.888| 2.759| 12.8| 20.5
511 |1657.76 | — 950.7| 1.132| 2.083| 12.6| 18.6 511 |1658.93| —2752.4| 1.800| 2.750| 9.4| 20.3
521 |1650.15|— 911.5| 1.105| 2.091 85| 18.4 521 |1650.78| —28 5.1 | 1.753| 2.742| 5.7| 20.1
531 |1641.06 | — 846.1| 1.100| 2.100 6.4| 183 531 |1641.19| —28 95| 1.723| 2.733 24| 198
610 |1631.93|— 838.0| 1.119| 2.109 83| 18.4 610 |1631.30| —28 55| 1.720| 2.724| 4.0| 19.9
620 |1624.10| — 848.5| 1.160| 2.120| 12.2| 18.7 620 |162221| —2754.8| 1.744| 2716 | 7.8| 20.1
630 |1618.63| — 916.7| 1.221| 2.130| 16.2| 19.0 630 |1614.93| —2740.4| 1.792| 2.707 | 11.5| 20.3
710 |11616.11| — 959.5| 1.299| 2.142| 19.7| 19.2 710 |1610.16 | —2726.0| 1.861| 2.699 | 14.8| 20.5
469484 2002 TJ165 1.7 222°59 2°1/31.9 18 323543 2004 RX279 1.7 210%56 0° 18
5 1 |17 2.77|—15 6.9| 2.768| 3.632 94| 220 5 1 |1659.96 | —1856.7 | 3.524 | 4.386| 7.6| 23.2
511 |1656.72 | —1454.4| 2.680| 3.620 6.8| 21.8 511 |1654.47 | —1840.6| 3.437| 4378| 54| 23.0
521 |1649.26 | —14 43.3| 2.619 | 3.607 41| 21.6 521 |1647.92| —1823.6| 3.378| 4.369 3.1 229
531 |1640.93| —1434.7| 2.586| 3.594 21| 215 531 |1640.75| —18 6.3 | 3.347 | 4.359 1.0| 227
610 |1632.42|—14295| 2583 | 3.580 36| 21.6 610 |1633.47| —17 49.8| 3.347 | 4.349 25| 2238
620 |1624.39 | —1428.9| 2.609| 3.565 6.4| 21.7 620 |1626.60| —1735.2| 3.377| 4.338| 49| 229
630 |1617.48| —1433.7| 2.661| 3.550 92| 21.9 630 |1620.59 | —1723.6| 3.434| 4327 | 7.2| 231
710 11612.15| —1444.4| 2736 | 3.534| 11.6| 22.0 710 |1615.83| —1716.0| 3.515| 4.315| 9.2| 23.2
307078 2002 AMes 1.7 85°76 279/ 2.717 414101 2007 TFag1 1.7 292°84 4°0/31.4 17
5 1 |17 8.68| —2950.0| 1.377| 2.254| 16.2| 20.7 5 1 |17 4.04| —1639.9| 1.328| 2.223| 155]| 20.9
511 |17 1.99| —2945.9| 1.322| 2.265| 12.0| 20.5 511 |1658.88| —1540.0| 1.250| 2.205| 11.4| 20.6
521 |1652.49 | —2928.8| 1.288| 2.276 73| 20.3 521 |1650.96 | —1437.6| 1.194| 2.187| 6.9| 20.3
531 |1641.41| —2857.8| 1.278| 2.287 32| 20.1 531 |1641.25| —1337.1| 1.161| 2.169| 4.0| 20.1
610 |1630.34| —2815.0| 1.294| 2.298 49| 20.2 610 |1631.10| —1244.0| 1.153| 2.151 6.7 | 20.2
620 |1620.74 | —2725.5| 1.334| 2.309 9.3| 20.5 620 |1621.92| —12 3.7| 1.168| 2.133| 11.6| 20.4
630 |1613.74| —2635.7| 1.397| 2.320| 13.6| 20.7 630 |1614.98| —1139.7| 1.204| 2.116| 16.2| 20.6
710 |16 9.95| —2551.1| 1.480| 2.331| 17.2| 21.0 710 |1611.06 | —1133.3| 1.258| 2.098 | 20.3| 20.8
154466 2003 DO15 1.7 356°03 22°3/23.7 18 111352 2001 XCig9 1.7 88°18 2° 18
5 1 |1658.63|+24384| 1.269| 2.039| 23.3| 18.7 5 1 |17 238| —14352| 2.250| 3.122| 10.9| 19.2
511 |1654.83|+2626.0| 1.238| 2.033| 22.7| 18.6 511 |1656.60 | —1437.7| 2.185| 3.129| 7.9| 19.0
521 | 164855 | +2730.4| 1.220| 2.028| 22.3| 18.5 521 |1649.24| —1443.2| 2.146| 3.135| 4.7| 18.8
531 |1640.83 | +2742.7| 1.215| 2.024| 22.4| 18.5 531 |164096 | —1452.4| 2.133| 3.142 24| 187
610 |1633.00|+2659.6| 1.223| 2.022| 22.9| 18.6 610 |163258| —15 59| 2.140| 3.148| 4.0| 188
620 |1626.32|-+2523.8| 1.244| 2.022| 23.8| 18.6 620 |162490| —1524.2| 2.192| 3.154| 7.1| 19.0
630 |1621.82|-+23 24| 1.278| 2.023| 24.8| 18.7 630 |161859| —1547.3| 2.261| 3.161| 10.2| 19.2
710 11620.10| +20 65| 1.323| 2.026| 259| 18.8 710 |1614.15| —16 155| 2.352| 3.167| 12.8| 19.4
138157 2000 EJ7 1.7 188722 179/ 1.318 335831 2007 LHo 1.8 287798 3°0/31.3 17
5 1 |17 6.35|—17 24| 1.850| 2726 | 12.8| 20.0 5 1 |17 3.12| —1818.7| 1.762| 2.645| 129 20.8
511 |1659.79 | —17 05| 1.779| 2.725 92| 19.7 511 |1657.65| —17 75| 1.676| 2.626| 9.4| 20.5
521 |1651.14| —1659.7| 1.732| 2.724| 5.3| 19.5 521 |1650.05| —1551.2| 1.614| 2606 | 56| 20.3
531 |1641.22| —17 0.9| 1.712| 2.723 2.0| 193 531 |1641.11| —1434.0| 1.578| 2.586 3.0 20.1
610 |1631.10| —17 49| 1.719| 2.722 43| 19.4 610 |1631.88| —1320.8| 1.569| 2567 | 5.4 | 20.2
620 |1621.83|—1712.9| 1.753| 2.719 83| 19.7 620 |1623.45| —1216.8| 1.587 | 2547 | 95| 20.4
630 |1614.32| —1725.8| 1.812| 2.717| 12.0| 19.9 630 |1616.75| —1126.1| 1.628 | 2527 | 13.4| 20.5
710 |16 9.19| —17446| 1.892| 2.714| 152| 20.1 710 |1612.44| —1051.0| 1.680| 2507 | 16.9| 20.7
243093 2007 RK 1.7 295°92 072/ 1.8 17 146233 2000 WG137 1.8 66°23 0°9/ 1.4 18
5 1 |17 3.14| —24 0.9] 1.824| 2.704| 12.7| 20.2 5 1 |17 1.46| —2134.8]| 2.212| 3.087| 11.0| 19.5
511 |1657.61 | —2341.5| 1.748| 2.696 9.2| 20.0 511 |1655.98| —2057.9| 2.142| 3.089| 7.8| 19.3
521 |1649.97 | —2316.1| 1.694| 2.688 52| 19.7 521 |1648.90| —2017.3| 2.098 | 3.092| 43| 19.0
531 |1641.05| —2245.4| 1.667| 2.680 0.8| 19.4 531 |1640.91| —19345| 2.081| 3.094 1.0| 1838
610 |1631.92|—22115| 1.666| 2.673 3.6| 19.6 610 |1632.87 | —1852.2| 2.092 | 3.096 34| 19.0
620 |1623.65|—2137.4| 1.692| 2.665 79| 198 620 |162559| —1813.1| 2.131| 3.099| 6.9| 19.2
630 |1617.15| —21 6.7| 1.742| 2.658| 11.8| 20.0 630 |1619.74| —1739.9| 2.195| 3.101| 10.1| 19.4
710 |11613.05| —2042.3| 1.813| 2.651| 15.1| 20.2 710 1161582 | —17 14.4| 2.281| 3.104| 129| 19.6
342279 2008 TFi7 1.7 294°97 075/ 1.6 17 483344 2016 QU77 1.8 219°%67 1°7/ 2.5 18
5 1 |17 3.21|—22 6.3] 1.727| 2.610]| 13.1| 21.2 5 1 |17 3.35| —2857.4| 2207 | 3.071| 11.4| 20.6
511 |1657.78 | —21 459 | 1.648| 2.598 95| 21.0 511 |1657.45| —2835.1| 2.132| 3.069| 84| 20.4
521 |1650.13 | —2120.8| 1.592| 2.586 53| 20.7 521 |1649.76 | —28 3.7 | 2.080| 3.068| 5.0| 20.1
531 |1641.09| —2052.2| 1.561| 2.574| 09| 20.4 531 |1641.05| —2723.5| 2.056 | 3.066 19| 19.9
610 |1631.77 | —2022.3| 1.557| 2.563 40| 20.6 610 |1632.26| —2636.4| 2.050| 3.064| 3.3| 20.0
620 |1623.29 | —1953.9| 1.579| 2.551 8.4| 208 620 |1624.29| —25458| 2.091| 3.062| 6.7| 20.2
630 |1616.64 | —1930.5| 1.624| 2540 | 12.5| 21.0 630 |1617.89 | —24555| 2.148| 3.060| 10.0| 20.4
710 11612.49| —19145| 1.690| 2.528| 16.0| 21.2 710 11613.60| —24 92| 2.227| 3.058| 12.9| 20.6
265001 2003 ES3s 1.7 3338 577/31.517 363217 2001 VTss 1.8 258747 472/ 2.6 17
5 1 |17 2.83|—10 4.0| 1.393| 2.282| 15.3| 20.0 5 1 |1710.09| —31 3.5| 1.545| 2.412| 153 21.3
511 |1657.52| — 930.6| 1.343| 2290 | 11.5| 19.7 511 |17 3.41| —3134.0| 1.459| 2.395| 11.6| 21.0
521 |1649.93|— 9 59| 1.314| 2.299 78| 19.6 521 |1653.63| —31539| 1.394| 2377| 7.6| 20.7
531 |1641.04| — 853.5| 1.309| 2.308 58| 19.5 531 |1641.70 | —3159.1| 1.354| 2358 | 4.4| 20.5
610 |1632.11|— 855.8| 1.328| 2.318 74| 19.6 610 |1629.11| —3148.3| 1.339| 2339| 57| 20.5
620 |162430|— 913.4| 1.371| 2.328| 11.0| 19.8 620 |1617.48| —3123.4| 1.350| 2.320| 9.9| 20.7
630 |161855| — 9454 | 1.436| 2.339| 146| 20.1 630 |16 8.27| —3050.0| 1.384| 2.300| 14.2| 20.9
710 |1615.45| —1029.4| 1.519| 2.350| 17.8| 20.3 710 |16 239| —3014.6| 1.438| 2279| 18.1| 21.1
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EPHEMERIDES

6 1.8 6 1.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
428274 2OO7hDT91 6 1.8 65760 2°8/ 2.6 17 324430 2006hSL3g3 6 1.8 287763 1°1/ 1.9 17
m o ’ o m m o ’ o m
5 1 |17 6.29| —2917.3| 1.644| 2.517| 14.2| 21.4 5 1 |17 6.62| —2335.7| 1517 | 2.400| 146 20.7
511 |17 0.11|—2929.1| 1.579| 2.519| 10.6| 21.2 511 |17 0.72| —24 26| 1.437| 2.386| 10.7| 20.5
521 |1651.46 | —2931.0| 1.535| 2.522 65| 20.9 521 |1652.04| —24265| 1.378| 2.372| 6.2| 20.2
531 |1641.33| —2921.4| 1.517| 2.525 3.1| 207 531 | 164150 | —24 454 | 1.345| 2.358 15| 198
610 |1631.02|—29 1.1| 1.524| 2.528 45| 20.8 610 |1630.42| —2458.7| 1.338| 2.344| 43| 20.0
620 |1621.82|—2832.9| 1.558| 2.531 85| 21.1 620 |1620.22| —25 7.2| 1.355| 2.330| 9.3| 20.2
630 |1614.77|—28 15| 1.615| 2533 | 12.4| 21.3 630 |1612.19| —2513.4| 1.396| 2.317| 13.8| 20.4
710 1161053 | —27315| 1.692| 2.536| 15.7| 21.5 710 |16 7.18| —2520.6| 1.456| 2.303| 17.7| 20.7
176533 2002 AP 6 1.8 225756 473/31.318 236500 2006 GA>3 6 1.8102°07 072/ 1.8 17
5 1 |17 152 | — 833.1| 2.444| 3.307| 105]| 20.7 5 1 |17 555| —2247.9| 1.955| 2.828| 12.3| 21.3
511 |1655.93 | — 812.6| 2.368| 3.300 8.0| 205 511 |1659.09 | —22525| 1.897 | 2.842| 88| 21.2
521 |1648.87|— 7581 | 2.318| 3.293 56| 20.4 521 |1650.71 | —2253.6| 1.863| 2.856| 4.9| 20.9
531 |1640.93|— 751.7| 2.294| 3.286 43| 20.3 531 |1641.25| —2251.0| 1.855| 2.869| 0.8| 20.7
610 |1632.84|— 754.8| 2.298| 3.279 55| 20.3 610 |1631.76 | —22455| 1.876 | 2.882 3.4 | 20.9
620 |162530|— 8 8.0| 2.330| 3.271 79| 205 620 |1623.19| —2238.8| 1.923| 2.895| 7.3| 21.2
630 |1618.98| — 831.3| 2.386| 3.264| 10.6| 20.6 630 |1616.37 | —2233.1| 1.996 | 2.907 | 10.7| 21.4
710 1161435 — 9 37| 2465| 3.256| 12.9| 20.8 710 |1611.82| —2230.6| 2.0900| 2919 | 13.7| 21.6
250901 2005 VX101 6 1.8 312714 1°0/ 1.318 478257 2011 UF301 6 1.8190°92 573/29.8 17
5 1 |17 0.93| —2127.2| 2.019| 2.899| 11.6| 19.6 5 1 |1659.82| — 3522 | 2961 | 3.809| 9.3| 224
511 |1655.86 | —2049.2 | 1.938| 2.887 84| 19.4 511 |1654.47|— 3 17| 2.893| 3807 | 7.4| 222
521 |1648.96 | —20 6.8| 1.881| 2.875 47| 19.2 521 |1647.98| — 218.1| 2.850| 3.805| 5.8| 22.1
531 |1640.96 | —1921.7| 1.851| 2.863 1.2| 189 531 |1640.84| — 1440| 2.835| 3.802| 5.3| 221
610 |1632.78| —1836.7| 1.848| 2.852 37| 19.1 610 |1633.63| — 121.6| 2.848| 3799 | 6.2| 22.2
620 |1625.32|—1755.1| 1.872| 2.841 76| 19.3 620 |1626.90| — 111.7| 2.887| 3.796 | 7.9| 223
630 |1619.38| —1720.0| 1.920| 2.830| 11.2| 19.5 630 |1621.15| — 114.7| 2.952| 3.792| 98| 22.4
710 |161554| —16535| 1.990| 2.819| 14.3| 19.7 710 1161678 — 129.4| 3.038| 3.788| 11.6| 225
244747 2003 SUgs 6 1.8 250°05 2°2/ 1.118 125898 2001 XUais 6 1.8307°%68 0° 3/ 1.7 18
5 1 |17 6.73| —18 39| 1.808| 2.684| 13.0| 20.9 5 1 |17 446| —2126.8| 1.577| 2.463| 14.0| 19.8
511 |17 0.31|—1735.7| 1.718| 2.665 95| 20.6 511 |1658.88| —2128.8| 1.504| 2.455| 10.1| 19.6
521 |1651.60 | —17 5.8| 1.653| 2.645 55| 20.3 521 |1650.88| —2128.2| 1.452| 2.447| 57| 19.3
531 |1641.39| —1635.9| 1.613| 2.624 22| 20.1 531 |1641.32| —2125.0| 1.426| 2.440| 0.9 19.0
610 |1630.76 | —16 85| 1.601| 2.602 47| 20.2 610 |1631.44| —2120.3| 1.426| 2.432| 41| 19.2
620 |1620.87 | —1546.4| 1.616 | 2.580 9.0| 20.4 620 |1622.49| —2115.8| 1.451| 2.425| 8.8| 19.4
630 |1612.74| —15322| 1.655| 2557 | 13.1| 20.6 630 |161554| —2114.1| 1.499| 2.419| 13.1| 19.7
710 |16 7.11|—1527.7| 1.715| 2534 16.6| 20.8 710 11611.33| —2117.3| 1568 | 2.412| 16.7| 19.9
280321 2003 RF; 6 1.8 224756 6°5/30.4 17 425528 2010 OJ 6 1.8290°78 672/ 1.5 18
5 1 |17 2.03|— 6 59| 1.891| 2760 | 12.8] 20.1 5 1 |1711.40| — 556.8| 1.508| 2.372| 15.8]| 20.5
511 |1656.56 | — 5144 | 1.828| 2.759| 10.0| 20.0 511 |17 440| — 6215| 1.405| 2337 | 12.4| 20.2
521 |1649.31|— 431.6| 1.789| 2.758 76| 198 521 |1654.34|— 7 36| 1.325| 2302| 87| 19.9
531 |1641.02|— 4 18| 1.774| 2.756 65| 19.7 531 |1641.92| — 8 57| 1.260| 2266 | 6.2| 19.7
610 |1632.61|— 347.7| 1.786| 2.755 7.8| 198 610 |1628.41|— 927.7| 1.241| 2230| 7.8| 19.7
620 |1624.97 | — 350.6| 1.822| 2.754| 10.4| 20.0 620 |161530| —11 6.9| 1.238| 2.194| 12.0| 19.8
630 |1618.89 | — 410.0| 1.882| 2.753| 13.2| 20.1 630 |16 4.09| —1259.0| 1.260| 2.157| 16.7| 20.0
710 1161489 | — 4440| 1.961| 2.751| 15.8| 20.3 710 |1555.93| —1459.1| 1.302| 2.120| 209| 20.1
129757 1999 FX3 6 1.8 159°24 0°5/ 1.9 17 69622 1998 FSs, 6 1.8161°78 3°9/ 2.8 18
5 1 |17 838 | —24 38| 1.547| 2.426| 146]| 21.3 5 1 |17 9.42| —31 7.3| 1.621| 2.486| 14.8| 19.5
511 |17 1.61|—2358.5| 1.482| 2.430| 10.6| 21.1 511 |17 250 | —3132.3| 1554 | 2.489| 11.1| 19.2
521 |1652.30| —2347.1| 1.440| 2.433 6.0| 20.8 521 |1652.89| —3146.0| 1.509| 2.491 72| 19.0
531 |1641.48 | —2329.4| 1.423| 2.436 1.1| 205 531 |1641.63| —31455| 1.489| 2.494| 4.1| 18.8
610 |1630.51|—23 7.1| 1.433| 2.439 41| 207 610 |1630.13| —31309| 1.496| 2.496| 52| 18.9
620 |1620.69| —2243.2| 1.468| 2.442 8.8| 21.0 620 |1619.80| —31 4.7 | 1.528| 2.497| 89| 19.1
630 |1613.12| —2221.5| 1.527| 2.444| 13.1| 21.2 630 |1611.81| —3032.2| 1.584| 2.499| 12.8| 19.3
710 |16 8.43|—22 55| 1.606| 2.445| 16.7| 215 710 |16 6.85| —2959.1| 1.660| 2.500| 16.2| 19.6
460394 2014 SBg; 6 1.8 108°25 2°6/31.9 17 233716 2008 SO129 6 1.8259°28 3°3/ 2717
5 1 |17 7.03|—1811.2| 1.507| 2391 | 146]| 21.1 5 1 |17 6.05| —3031.5| 1.871| 2.735| 13.2| 20.7
511 |17 0.41 | —1725.9| 1.454| 2.404| 10.5| 20.9 511 |1659.87 | —3054.6 | 1.796 | 2.731 99| 205
521 |1651.50 | —16 39.3| 1.424 | 2.417 6.1| 20.7 521 |1651.36 | —31 84| 1.743| 2726 | 6.3| 20.3
531 |1641.35| —15545| 1.419| 2.429 27| 205 531 |1641.40| —3110.8| 1.717| 2.722 35| 20.1
610 |1631.25| —1515.1| 1.441| 2.442 52| 20.7 610 |1631.15| —31 1.5| 1.717| 2.717| 46| 20.1
620 |1622.37| —1444.6| 1.488| 2.453 95| 20.9 620 |1621.80| —3042.5| 1.743| 2.712| 8.0| 20.3
630 |1615.65| —14254| 1.558| 2.465| 13.5| 21.2 630 |1614.38| —3017.7| 1.794| 2.708 | 11.6| 20.5
710 1161162 | —1418.3| 1.648| 2.476| 16.8| 21.4 710 |16 956 | —2951.7| 1.866| 2.703| 14.8| 20.7
381417 2008 KJ11 6 1.8 110724 2°5/31.318 382975 2005 Al sg 6 1.8161°90 1°7/ 2.4 17
5 1 |165453| — 9446 4.311]| 5.171 6.4| 207 5 1 |17 537| —2755.0]| 2.225| 3.087| 11.4| 21.8
511 |1650.48 | — 932.4| 4.240| 5.171 48| 20.6 511 |1658.90 | —2753.3| 2.154| 3.091 84| 216
521 |1645.69 | — 923.4| 4.194| 5.171 33| 205 521 |1650.61 | —27 442 | 2.107| 3.095| 5.0| 21.4
531 |1640.48 | — 9185 | 4.178| 5.172 25| 204 531 |1641.27 | —2727.3| 2.088 | 3.099 19| 212
610 |163523|— 90184 | 4.190| 5.172 32| 205 610 |1631.83| —27 3.6 | 2.097 | 3.102 33| 21.3
620 |1630.27 | — 923.6| 4.231| 5.172 47| 20.6 620 |1623.20| —2635.4| 2.134| 3.105| 6.7| 21.5
630 |1625.94 | — 934.1| 4.298| 5.172 6.3| 20.7 630 |1616.19| —26 59| 2.197 | 3.107| 10.0| 21.7
710 1162251 | — 949.9| 4.389| 5.172 781 208 710 |1611.31| —2538.4| 2.283| 3.109| 12.8| 21.9
120089 2003 EA3q 6 1.8 258733 5°6/30.6 16 7057 Al-Farabi 6 1.8237°09 3°6/31.718
5 1 |17 056 | — 641.6| 2.220| 3.085| 11.3| 20.4 5 1 |17 6.30| —1455.3| 1596 | 2.477| 14.1]| 175
511 |1655.34| — 559.0| 2.151| 3.081 8.8| 20.2 511 |17 0.11| —1422.4| 1520 | 2.468| 10.4| 17.2
521 |164859 | — 523.7| 2.107| 3.077 6.5| 20.1 521 |1651.53 | —1351.1| 1.467| 2.457| 6.4| 17.0
531 |1640.93| — 458.7| 2.089| 3.072 56| 20.0 531 |1641.44| —1324.2| 1.440| 2.447 36| 16.8
610 |1633.16 | — 446.6| 2.097 | 3.068 6.7| 20.0 610 |1631.03| —13 47| 1.439| 2.436| 5.8| 16.9
620 |1626.01 | — 448.4| 2.132| 3.064| 9.1| 20.2 620 |1621.52| —1255.0| 1.463| 2.425| 10.0| 17.1
630 |1620.17|— 5 3.9| 2.190| 3.059| 11.7| 20.3 630 |161397| —1256.8| 1.510| 2.413| 14.1| 17.3
710 11616.12| — 531.9| 2.269| 3.055| 14.1| 20.5 710 |16 9.08| —1310.4| 1.577| 2.400| 1761 17.5




EPHEMERIDES

6 1.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘
406353 2OO7hRK169 6 1.8 28783 5°5/31.517 21767 1999hR3209 6 1.8 247°72 3°0/ 3.0
m o ’ o m m o ’ o
5 1 |17 466| —1149.6| 1.263| 2.156| 16.3| 20.1 5 1 |17 3.62| —3228.4| 2.597 | 3.446 | 10.4
511 |1659.15| —1110.3| 1.208| 2.159| 12.1| 19.8 511 |1657.64| —3234.0| 2509 | 3.434| 7.9
521 |1651.03| —1037.7| 1.174| 2.161 79| 196 521 |1649.96 | —3230.6 | 2.444| 3.422| 5.2
531 |1641.35| —1016.0| 1.162| 2.165| 55| 195 531 |1641.23| —3217.0| 2.408| 3.409| 3.1
610 |1631.54| —10 8.4 | 1.175| 2.168| 7.6| 19.6 610 |1632.30| —3153.8| 2.399| 3.397| 3.8
620 |162293|—1016.7| 1.210| 2.172| 11.7| 19.8 620 |1623.99| —3122.6| 2.418| 3.384| 6.4
630 |1616.63| —1040.4| 1.267 | 2.176 | 15.8| 20.1 630 |1617.07| —3046.6| 2.464| 3371| 9.2
710 |11613.29| —1117.9| 1.342| 2.180| 19.4| 20.3 710 |1612.08| —30 9.4 | 2.533| 3357 | 11.7
215208 2000 SC300 6 1.8 255°52 4°0/30.8 18 442045 2010 RF1g 6 1.8284°27 2°3/ 27
5 1 |17 071| —12 4.8| 2.319| 3.191| 10.7| 202 5 1 |17 3.38| —30 2.4| 2.248| 3.109| 11.4
511 |1655.44 | —1112.3| 2.242| 3.181 79| 200 511 |1657.71| —2957.8| 2.154| 3.088| 8.5
521 |1648.67 | —1022.1| 2.190| 3.172| 5.3| 19.8 521 |1650.10 | —29 44.2 | 2.083| 3.068| 5.3
531 [1640.99| — 937.3| 2.165| 3.163| 40| 19.7 531 |1641.26| —2920.7 | 2.040| 3.048| 2.6
610 |1633.17| — 9 0.8| 2.168| 3.153| 54| 19.8 610 |1632.14| —2848.2| 2.024| 3.027| 3.7
620 |1625.95| — 834.8| 2.198| 3.144| 81| 200 620 |1623.67| —28 9.1| 2.036| 3.007| 7.0
630 |1620.01| — 820.6| 2.253| 3.134| 11.0| =20.1 630 |1616.72| —2727.2| 2.073| 2.986| 10.3
710 |1615.82| — 818.4| 2.329| 3.124| 135| 203 710 |1611.93| —2646.3| 2.133| 2.965| 13.3
225794 2001 VOs 6 1.8 223°38 0°0/ 1.6 17 477745 2010 TWizg 6 1.8312°24 3%/ 2.8
5 1 |17 6.09| —22 8.6| 2.021| 2.892| 12.0| 21.7 5 1 |17 4.00| —3159.8| 2.172| 3.029 | 11.9
511 |1659.65| —2211.3| 1.040| 2.884| 87| 21.4 511 |1658.22| —3230.3| 2.093| 3.022| 9.0
521 |1651.16 | —2211.0| 1.883| 2.875| 49| 21.2 521 |1650.41| —3252.1| 2.038| 3.016| 6.0
531 |1641.38| —22 75| 1.853| 2.866| 0.7| 20.9 531 |1641.31| —33 2.8| 2.008| 3.009| 3.8
610 |1631.32| —22 16| 1.851| 2.856 35| 21.0 610 |1631.93| —33 21| 2.006| 3.003| 4.6
620 |1622.00| —2154.7| 1.876| 2.846| 75| 21.3 620 |1623.28| —3251.3| 2.031| 299 | 7.4
630 |1614.33| —2149.1| 1.927| 2.835| 11.2| 215 630 |1616.27| —3233.3| 2.080| 2.990 | 10.4
710 |16 8.95| —2147.1| 1.999| 2.824| 14.4| 21.7 710 |1611.53| —3212.2| 2.152| 2.984| 13.2
9166 1987 SCq 6 1.8 316°03 076/ 1.6 18 322466 2011 US114 6 18281755 073/ 1.7
5 1 |17 096| —21 3.9| 1.996| 2.876| 11.7| 17.2 5 1 |17 350| —2023.6| 2.188| 3.061| 11.2
511 |1655.99| —2052.2| 1.912| 2.861 85| 17.0 511 |1657.71| —2042.4| 2.105| 3.050| 8.1
521 |1649.13| —2037.9| 1.851| 2.846| 47| 16.7 521 |1650.08| —21 0.8 | 2.047| 3.040| 4.5
531 |1641.07| —2021.6| 1.817| 2.831 09| 16.4 531 |1641.27| —2118.3| 2.016| 3.029| 0.7
610 |1632.74| —20 5.0| 1.810| 2.816 36| 16.6 610 |1632.16| —2134.9| 2.013| 3.018| 3.2
620 |1625.08| —1950.0| 1.830| 2.802| 75| 16.8 620 |1623.67| —2151.0| 2.037| 3.008| 7.0
630 |1618.93|—19388| 1.874| 2.788| 11.2| 17.0 630 |1616.60| —22 7.5| 2.088| 2.997 | 10.4
710 |1614.93| —1933.3| 1.939| 2.774| 14.4| 172 710 |1611.58| —22259| 2.160| 2.987 | 13.4
443023 2013 EM14 6 1.8 10145 7°6/29.518 185565 2008 AR42 6 1.8 84°47 2°2/ 2.8
5 1 |1659.72| + 150.9| 2477 | 3.313| 11.3| 21.6 5 1 |17 3.98| —3014.7| 2.165| 3.026 | 11.7
511 |1654.54 |-+ 242.4| 2.425| 3.321 9.4| 215 511 |1657.91| —30 1.1 | 2.101| 3.036| 8.7
521 |1648.07|+ 321.6| 2.397| 3329| 80| 21.4 521 |1650.07 | —2937.9| 2.061| 3.046| 5.3
531 |1640.90 |+ 345.1| 2.394| 3.336| 7.6| 21.4 531 |1641.24| —29 52| 2.048| 3.056| 2.5
610 |1633.70 |+ 351.0| 2.417| 3.344| 83| 21.4 610 |1632.41| —28245| 2.063| 3.066| 3.5
620 |1627.10 |+ 339.0| 2.464| 3.351 99| 215 620 |1624.49| —2739.2| 2.105| 3.076| 6.7
630 |1621.69|+ 310.4| 2535| 3.350 | 11.7| 21.7 630 |1618.22| —2653.0| 2.173| 3.086| 9.9
710 |1617.86|+ 227.7| 2.625| 3.366| 13.4| 21.8 710 |1614.00| —26 9.7| 2.263| 3.096| 12.7
55920 1998 FM g3 6 1.8 191°0 4°1/31.018 202271 2005 AKs: 6 1.8132°%69 4°8/31.9
5 1 |17 0.91|—1111.8| 2.278| 3.149| 10.9| 19.6 5 1 |17 460| — 741.8| 2.041| 2.905| 12.2
511 |1655.56| —1028.8| 2.210| 3.149| 81| 19.4 511 |165833| — 738.8| 1.978| 2.910| 9.3
521 |1648.72| — 9495 | 2167 | 3.148| 55| 19.2 521 |1650.32| — 7445| 1.939| 2916 | 6.4
531 |1641.01| — 916.8| 2.151| 3.148| 4.1| 19.1 531 | 164129 | — 8 05| 1.927| 2.921| 4.8
610 |1633.21| — 853.0| 2.162| 3.147| 54| 192 610 |163215| — 827.5| 1.942| 2.926| 6.0
620 |1626.06| — 839.9| 2.200| 3.146| 81| 19.4 620 |1623.77| — 9 51| 1.984| 2931| 88
630 |1620.22| — 838.1| 2.263| 3.145| 10.9| 195 630 |1616.91| — 951.9| 2.051| 2935 | 11.7
710 |1616.15| — 847.2| 2.347| 3.144| 133| 19.7 710 |11612.09| —1046.4| 2.139| 2.940 | 14.3
115038 2003 QK108 6 1.8 238713 272/ 1.218 505334 2013 AT 20 6 1.8 71790 375/ 3.0
5 1 |17 6.75| —1728.7| 1.707| 2586 | 13.5| 20.3 5 1 |17 5.65| —3231.1| 2.226| 3.078| 11.8
511 |17 039| —17 93| 1.626| 2.574| 9.8| 20.0 511 |1659.11 | —3256.7| 2.173| 3.099 | 8.9
521 |1651.70 | —16 49.5| 1.569 | 2.561 57| 198 521 |1650.74| —3312.5| 2.144| 3.120| 5.9
531 |164151| —1631.0| 1.538| 2.548 23| 195 531 |1641.35| —3316.7 | 2.141| 3.141 3.7
610 |1630.97 | —16159| 1.533| 2535| 48| 19.7 610 |1631.95| —33 96| 2.166| 3.162| 4.3
620 |1621.25| —16 6.3| 1.555| 2.521 91| 19.9 620 |1623.47| —3253.2| 2.219| 3.183| 6.9
630 |1613.40| —16 4.4| 1.600| 2.506| 13.2| 20.1 630 |1616.70 | —3230.8| 2.297 | 3.203| 9.7
710 |16 8.14| —1611.3| 1.666| 2.491| 16.8| 20.3 710 |1612.14| —32 6.3 | 2.397| 3.224| 12.2
436364 2010 KB39 6 1.8 264793 0°7/ 1.7 17 309685 2008 EK1s3 6 1.8 64788 270/ 1.2
5 1 |17 4.65| —1854.9| 2.027| 2.902| 11.9| 21.2 5 1 |17 1.89| —1552.4| 2.235| 3.110| 10.9
511 |165857| —1916.6| 1.954| 2.900| 85| 21.0 511 |1656.34| —1549.6 | 2.168| 3.113| 7.9
521 |1650.55| —1939.1| 1.905| 2.8908| 4.8| 207 521 |1649.20 | —1548.7 | 2.126 | 3.116| 4.6
531 |1641.33| —20 1.8| 1.883| 2.896 1.0| 204 531 |1641.12| —1550.5| 2.110| 3.120| 2.1
610 |1631.87| —2024.6| 1.889| 2.804| 35| 206 610 |163293| —1556.0| 2.123| 3.123| 3.8
620 |1623.13| —2047.5| 1.923| 2.892| 7.4| 2009 620 |1625.41| —16 59| 2.163| 3.127| 7.1
630 |1615.97| —21115| 1.981| 2.891| 10.9| 21.1 630 |1619.27 | —1620.8| 2.228 | 3.131| 10.2
710 |1610.99| —2137.4| 2.062| 2.889| 13.9| 21.3 710 |1615.00| —16 40.9| 2.316| 3.134| 12.8
391673 2008 AC1; 6 1.8 165707 4°9/31.217 163384 2002 PV 6 1.8260°05 076/ 2.0
5 1 |17 163| — 657.8| 2.354| 3.215| 109| 21.4 5 1 |17 471| —2423.0| 2.271| 3.137| 11.1
511 |1656.03| — 633.3| 2.288| 3.217| 84| 212 511 |1658.61 | —24232| 2.175| 3.117| 8.1
521 |1648.97 | — 616.2| 2.247| 3.219| 6.1| 21.1 521 |1650.61| —2418.8| 2.104| 3.095| 4.6
531 [1641.07| — 6 8.8| 2.233| 3.220| 49| 21.0 531 |1641.36| —24 96| 2.061| 3.074| 1.0
610 [1633.08| — 6125 2246 | 3.222| 6.0| 21.1 610 |1631.77| —2356.1| 2.046 | 3.051 3.2
620 |1625.71| — 627.7| 2.286| 3.223| 83| 21.2 620 |1622.75| —2340.0| 2.059| 3.029| 6.9
630 |1619.61| — 654.2| 2.351| 3.224| 109| 21.4 630 |1615.17| —2323.8| 2.097| 3.006 | 10.4
710 |1615.24| — 7305 2437 | 3.225| 132| 215 710 |16 9.66| —2310.1| 2.159| 2.982| 135
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EPHEMERIDES

6 1.8 6 1.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘ |4
504840 2010hRB123 6 1.8233°95 0°6/ 2.0 17 213239 2000hYU32 6 1.8 178797 1°8/ 1.3 17
m ’ o m m o ’ o m
5 1 |17 7.40| —25 9.0| 1.776| 2.648| 13.3] 22.1 5 1 |17 7.19| —1836.4| 1.785| 2.661| 13.1| 21.2
511 |17 0.86 | —2450.3| 1.693| 2.637 97| 21.9 511 |17 050| —18153| 1.716| 2.662| 95| 21.0
521 |1651.96 | —2423.9| 1.633| 2.625 56| 21.6 521 |1651.66 | —1753.0| 1.671| 2.664| 54| 20.8
531 |1641.57 | —2350.1| 1.600| 2.613 1.1 213 531 | 164156 | —17 30.8| 1.652 | 2.664 19| 205
610 |1630.89 | —2310.8| 1.594| 2.601 3.8| 21.4 610 |1631.31| —1711.0| 1.661| 2.664| 43| 20.7
620 |1621.10| —2229.5| 1.615| 2.587 83| 217 620 |1621.98| —1655.7| 1.697 | 2.663| 85| 21.0
630 |1613.26 | —2150.7| 1.661| 2573 | 12.4| 21.9 630 |161452| —1647.1| 1.757| 2.662| 12.3| 21.2
710 |16 8.05|—21182| 1.727| 2559 16.0| 22.1 710 |16 9.53| —1646.6| 1.838| 2.660| 155| 21.4
313066 2000 STis4 6 1.8 213%4 2°9/ 2.417 64072 2001 SU>7s 6 1.8318°57 4°9/ 2918
5 1 |1710.13| —2831.6| 1.770| 2.634| 13.8| 20.8 5 1 |17 452| —3120.3| 1.107| 2.000| 18.1| 18.6
511 |17 2.99|—29 3.0| 1.692| 2.628 | 10.3| 20.6 511 |17 0.20| —3142.3| 1.031| 1.980| 13.9| 18.2
521 |1653.23|—2926.9| 1.636| 2.622 6.4| 20.4 521 |1652.24| —3149.8| 0.973| 1.961 91| 17.9
531 |1641.78| —29 40.3| 1.607 | 2.614 31| 20.1 531 |1641.71| —31385| 0.936| 1.943| 52| 17.6
610 |1629.92| —2942.4| 1.604| 2.606 46| 20.2 610 |1630.43| —31 75| 0.921| 1.925| 6.6| 17.6
620 |1618.98| —29346| 1.629| 2.598 85| 20.4 620 |1620.39| —3020.9| 0.928| 1.908| 11.6| 17.8
630 |1610.13|—2920.7| 1.678| 2580 | 12.4| 20.6 630 |1613.32| —2926.6| 0.955| 1.892| 16.8| 18.1
710 |16 4.14|—29 53| 1.748| 2579| 15.8| 20.8 710 |1610.28| —2833.5| 0.998| 1.877| 21.5| 18.3
66612 1999 RO199 6 1.8 162°%68 173/ 1.218 468948 2015 AW1g 6 1.8263728 377/31.917
5 1 |17 4.07|—1928.1] 2.431| 3.299| 10.4]| 19.2 5 1 |17 6.91| —1356.8| 1.580| 2.460| 14.3| 215
511 |1657.74| —1856.6 | 2.362| 3.305 74| 19.0 511 |17 0.77| —1338.0| 1.495| 2.441| 10.6| 21.2
521 |1649.91|—1823.1| 2.319| 3.310 42| 18.8 521 |1652.08| —1322.8| 1.432| 2.421 6.6 20.9
531 |1641.24| —17 49.1| 2.304| 3.315 14| 186 531 |1641.66 | —1313.3| 1.394| 2.401 3.8| 207
610 |163252|—1716.6| 2.318| 3.320 34| 188 610 |1630.73| —1311.8| 1.382| 2.380| 6.0| 20.8
620 |1624.51|—1647.8| 2.361| 3.324| 6.6| 19.0 620 |1620.55| —1319.9| 1.396 | 2.358 | 10.3| 20.9
630 |1617.88| —1624.8| 2.429| 3.327 96| 19.2 630 |1612.30| —1338.8| 1.432| 2.336| 14.6| 21.1
710 11613.06 | —16 8.8| 2.521| 3.320| 12.2| 19.4 710 |16 6.81| —14 8.3| 1.488| 2.314| 18.4| 21.3
385156 2013 TMg, 6 1.8 157983 1°6/ 1.2 17 407952 2012 DCs 6 1.8156°90 1°0/ 2.1 17
5 1 |17 465|—1820.2| 2.261| 3.131| 11.0| 21.7 5 1 |17 953 | —24504]| 1.924| 2.790| 12.8| 22.2
511 |1658.25|—1754.8| 2.195| 3.138 79| 215 511 |17 2.10| —2457.6| 1.858| 2.798| 9.3| 22.0
521 |1650.23 | —17 28.3| 2.153| 3.145 45| 21.3 521 |165253| —24593| 1.816| 2.806| 53| 21.8
531 |1641.29 | —17 2.3| 2.140| 3.151 17| 212 531 |1641.69| —2454.6| 1.801| 2.813 13| 215
610 |1632.30| —1638.7| 2.155| 3.156 3.7 213 610 |1630.74| —24443| 1.814| 2.820 36| 217
620 |1624.07|—1619.3| 2.198| 3.161 71| 215 620 |1620.77| —2430.4| 1.855| 2.825| 7.6| 21.9
630 |1617.30| —16 59| 2.267| 3.165| 10.2| 21.7 630 |1612.70| —2415.9| 1.922| 2.830| 11.2| 22.2
710 1161247 | —1559.7| 2.358| 3.160| 12.9| 21.9 710 |16 7.13| —24 4.0| 2.010| 2.834| 143| 22.4
55934 1998 FF73 6 1.8 259791 1775/ 2.5 18 58957 1998 QEo; 6 1.8333°00 1473/ 1.0 18
5 1 |172327|—5148.0] 1.210| 2.013| 22.5]| 18.9 5 1 |17 9.48| —5038.9| 1.604| 2.403| 18.0| 18.3
511 |17 16.01 | —5425.1 | 1.147| 2.003| 20.3| 18.7 511 |17 454| —52509| 1.516| 2.370| 16.3| 18.1
521 |17 2.36 | —5636.1| 1.100| 1.993| 185| 18.6 521 |1655.23| —54449| 1.447| 2339| 150| 17.9
531 |1643.39|—58 29| 1.072| 1.983| 17.6| 18.5 531 |1642.27|—56 9.2| 1.398| 2.308| 14.3| 17.8
610 |1622.26 | —5833.3| 1.063| 1.973| 17.9| 18.4 610 |1627.50| —5655.3| 1.370| 2.278| 14.8| 17.7
620 |16 3.09| —58 7.2| 1.072| 1.962| 19.5| 18.5 620 |1613.45| —57 05| 1.362| 2.250 | 16.3| 17.7
630 |1549.41 | —5656.8| 1.098| 1.952| 21.7| 18.6 630 |16 2.68| —5629.7| 1.372| 2.223| 18.4| 17.8
710 |1542.77|—5520.8| 1.137| 1.941| 242| 187 710 |1556.87 | —5533.3| 1.398| 2.197 | 20.7| 17.9
6242 1990 OJ> 6 1.8 221°93 0°0/ 1.7 18 304383 2006 SZ39, 6 1.8161°11 0°0/ 1.7 17
5 1 |17 859 | —22115]| 1.665| 2541 | 13.9| 17.6 5 1 |17 251 | —22256| 2571 | 3.438] 99| 215
511 |17 1.85|—2217.7| 1587 | 2533 | 10.1| 17.4 511 |1656.67 | —2220.1| 2.499 | 3.441 71| 213
521 |165259 | —2220.7| 1.532| 2.525 57| 17.1 521 |1649.36| —2211.6 | 2.453| 3.445 39| 21.1
531 |1641.71| —2219.8| 1.503| 2.517 09| 16.7 531 |1641.21| —22 06| 2.435| 3.448| 06| 20.8
610 |1630.45|—2215.7| 1.501| 2.508 40| 16.9 610 |1632.96| —2148.0| 2.446| 3.451 28| 21.0
620 |1620.11|—2210.1| 1.526 | 2.498 87| 17.2 620 |162534| —2135.2| 2.485| 3.454| 6.0| 21.2
630 |1611.81 | —22 58| 1.574| 2.487| 13.0| 17.4 630 |1619.00 | —2124.0| 2550 | 3.456| 8.9 | 21.4
710 |16 6.29| —22 55| 1.643| 2.477| 166| 17.6 710 1161440 —2116.1| 2.639| 3.458| 11.4| 21.6
155152 2005 UE7g 6 1.8 85%8 0°4/ 1.717 215143 1999 UNsg 6 1.8282°31 2°7/1.118
5 1 |17 550 | —22 46| 1.661| 2542| 13.7| 20.7 5 1 |17 589 | —1655.2| 1.565| 2.449| 142 | 20.4
511 |1659.33 | —2148.1| 1.603| 2.552 9.8| 20.5 511 |17 0.16 | —16 32.8| 1.473| 2.422| 105| 20.1
521 |1650.99 | —21 27.5| 1.568| 2.562 54| 20.3 521 |1651.81| —1610.4| 1.403| 2.396| 6.2| 19.8
531 |1641.43|—21 3.8| 1.559| 2.573 09| 20.0 531 |1641.65| —1549.8| 1.358 | 2.368 2.8| 195
610 |1631.84|—2039.2| 1.577| 2.583 3.9 20.2 610 |1630.88| —1533.6| 1.339| 2.341 54| 19.6
620 |1623.32|—2016.4| 1.620| 2.593 8.3| 20.5 620 |1620.80| —1524.3| 1.346| 2.313| 10.1| 19.8
630 |1616.78| —1958.3| 1.688| 2.603 | 12.1| 20.7 630 |1612.65| —1524.3| 1.375| 2.285| 14.7| 20.0
710 1161279 | —1947.2| 1.776| 2.613| 154| 21.0 710 |16 7.30| —1535.1| 1.423| 2.256| 18.7| 20.2
374289 2005 QU104 6 1.8 295°02 4°0/ 2.917 86378 2000 AV 6 1.8283°82 1°6/ 2.4 18
5 1 |17 6.31| —31459| 1.548| 2.419| 15.0]| 20.7 5 1 |17 3.13| —2717.6| 2.375| 3.239| 10.7| 19.8
511 |17 058 | —3158.8| 1.467| 2.405| 11.5| 20.4 511 |1657.49 | —2723.3| 2277 | 3215| 7.9| 19.6
521 |1652.04 | —3159.1| 1.407| 2.391 75| 20.2 521 |1650.02| —2723.1| 2.204| 3.192| 47| 19.3
531 |1641.64| —3144.1| 1.372| 2.377 43| 19.9 531 |1641.35| —27 16.0 | 2.157 | 3.168 1.8| 19.1
610 |1630.81|—3113.9| 1.362| 2.363 54| 20.0 610 |1632.33| —27 26| 2.139| 3.144| 33| 19.2
620 |1621.00| —3031.8| 1.377| 2.350 9.3| 20.2 620 |1623.86| —2644.1| 2.140| 3.120| 6.7| 19.3
630 |1613.50 | —2943.7| 1.415| 2.337| 13.5| 20.4 630 |1616.76 | —26 23.4| 2.185| 3.095| 10.0| 19.5
710 |16 9.11| —2856.0| 1.472| 2.324| 17.3| 20.6 710 11611.65| —26 3.4| 2.243| 3.071| 129 19.6
273858 2007 GPs3 6 1.8 298%64 2°1/ 2217 60172 1999 UYs 6 1.8324726 7°7/ 4.318
5 1 |17 558 | —26 69| 1.656| 2.533| 13.9| 20.8 5 1 |17 7.40| —4357.4| 2.184| 2996 | 13.4| 188
511 |1659.89 | —26 35.5| 1.572| 2.518| 10.3| 20.5 511 |17 1.02| —4446.3| 2.108| 2991 | 11.2| 18.6
521 |1651.61|—2659.0| 1.511| 2.502 6.1| 20.3 521 |1652.14| —4518.8| 2.055| 2986 | 9.2| 185
531 |1641.58 | —27 15.1| 1.475| 2.486 23] 20.0 531 |1641.68| —4530.4| 2.025| 2.981 78| 18.4
610 |1631.05| —2723.2| 1.466| 2.471 43| 20.1 610 |1630.89 | —4519.8| 2.021| 2977| 8.0 | 18.4
620 |1621.32| —2724.1| 1.482| 2.456 8.7| 203 620 |1621.04| —4448.8| 2.041| 2973| 9.4 | 18.4
630 |1613.60 | —2720.9| 1.521| 2.440| 12.9| 20.5 630 |1613.24| —44 20| 2.085| 2969 | 11.6| 18.6
710 |16 870 | —2717.2| 1581 | 2.426| 16.6| 20.7 710 |16 822| —43 6.0| 2.151| 2.965| 13.8| 18.7




EPHEMERIDES

6 1.8 6 1.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
255614 2006hP517 6 1.8291°44 1°7/ 2.318 147676 2004 MHs 6 1.8 40787 0°8/ 2.2 17
m o ’ o m h m o ’ o m
5 1 |17 5.86| —2649.4| 1.448| 2.331| 15.2| 20.2 5 1 |17 5.46| —28 7.3| 1.393| 2.277| 156]| 185
511 |17 0.34| —2643.1| 1.364| 2.313| 11.2| 19.9 511 |1659.57| —27 4.9| 1.339| 2288 | 11.3| 182
521 |1651.97| —2627.2| 1.303| 2.295| 66| 19.6 521 |1651.20| —2549.1| 1.307| 2.300| 6.4| 18.0
531 |1641.68| —26 0.9 | 1.265| 2.277 21| 19.2 531 |1641.53 | —2422.8| 1.299 | 2.312 1.4 177
610 |1630.80| —25255| 1.252| 2259 | 45| 19.4 610 |1632.00| —2252.1| 1.318| 2.325| 42| 17.9
620 |1621.07 | —2444.8| 1.264| 2.241 95| 19.6 620 |1623.87| —2124.3| 1.361| 2.338| 90| 182
630 |1613.55| —24 4.4| 1.299| 2.224| 143| 19.8 630 |1618.10| —20 6.1 | 1.428| 2.352 | 13.3| 18.5
710 |16 9.16| —2329.4| 1.353| 2.206| 18.4| 20.0 710 |161521| —19 21| 1.515| 2.365| 16.9| 18.8
94764 2001 XQoo 6 1.8 261752 1°1/ 2.118 195603 2002 KO» 6 1.8 62748 571/30.8 17
5 1 |17 8.60| —24455| 1.548| 2.426| 14.7| 19.4 5 1 |17 3.01| —12 1.7| 1.663| 2545| 13.6| 19.7
511 |17 223 | —2452.9| 1.461| 2.407| 10.8| 19.1 511 |1657.40| —1053.5| 1.612| 2557 | 10.1| 195
521 |1653.02| —2454.4| 1.396| 2.388| 6.3| 18.8 521 |1649.88| — 949.7| 1.585| 2569 | 68| 19.4
531 |1641.85| —2448.7| 1.356 | 2.368 16| 184 531 |1641.33| — 854.9| 1.584| 2581 | 51| 193
610 |1630.00| —2436.1| 1.342| 2.348| 43| 186 610 |1632.82| — 813.1| 1.608| 2594 | 68| 19.4
620 |1619.19| —2418.8| 1.354| 2.328| 94| 188 620 |162531| — 746.9| 1.658| 2.607 | 10.1| 19.6
630 |1610.47| —24 0.8| 1.389| 2.306| 14.0| 19.0 630 |161959| — 737.2| 1.730| 2.619| 13.3| 19.9
710 |16 4.82| —23465| 1.443| 2.285| 18.1| 19.2 710 |11616.17| — 742.8| 1.822| 2.632| 16.1| 20.1
414164 2008 AW3) 6 1.8 196°12 0%/ 1.6 17 337207 1999 XAoxs 6 1.8217°%1 073/ 1.9 18
5 1 |17 7.79| —2050.0| 1.923| 2.794| 12.5| 21.9 5 1 |17 5.00| —2526.6 | 2.330| 3.194| 109| 21.2
511 |17 0.92 | —2045.4| 1.847| 2.791 91| 21.7 511 |1658.64| —2452.9| 2.246| 3.186| 7.9| 21.0
521 |1651.93| —2038.3| 1.795| 2.788| 51| 21.4 521 |1650.56| —2412.1| 2.187| 3.178| 45| 20.8
531 |1641.65| —2029.1| 1.771| 2.784| 0.9| 21.1 531 |1641.46| —2325.2| 2.156| 3.169| 0.8| 205
610 |1631.13| —2018.8| 1.775| 2.780 3.7| 213 610 |1632.22| —2234.4| 2.154| 3.160| 3.0| 207
620 |1621.45| —20 9.2| 1.806| 2.774| 7.9| 21.6 620 |1623.71| —2142.9| 2.180| 3.150| 6.7| 20.9
630 |1613.54| —20 2.6| 1.862| 2.768| 11.6| 21.8 630 |1616.68| —2054.4| 2.233| 3.139| 10.0| =21.1
710 |16 803| —20 1.1| 1.939| 2.762| 14.8| 22.0 710 |1611.65| —2011.8| 2.309| 3.128| 12.9| 21.3
34972 5039 T-» 6 1.8 66711 673/ 4.418 415698 1996 TD3; 6 1.8311°23 578/ 2.218
5 1 |17 6.85| —4049.6| 2.140| 2.966| 13.1| 18.6 5 1 |17 7.29| —3024.0| 1.234| 2.118| 17.2| 20.5
511 |17 0.33| —4114.4| 2.075| 2.974| 10.6| 18.4 511 |17 2.33| —3136.6| 1.146| 2.090| 13.3| 202
521 |1651.59| —4123.1| 2.033| 2.983| 82| 183 521 |1653.63| —3243.5| 1.078| 2.062| 9.0| 19.8
531 |1641.58 | —4113.1| 2.016 | 2.991 65| 182 531 |1642.05| —3337.6| 1.032| 2.035| 59| 19.6
610 |1631.49| —4044.2| 2.025| 3.000| 66| 182 610 |1629.22| —3413.5| 1.010| 2.008| 7.4| 19.6
620 |1622.45| —39595| 2.060| 3.008| 84| 183 620 |1617.16| —3429.6| 1.010| 1.982| 12.0| 19.7
630 |1615.40| —39 4.1| 2.119| 3.017| 10.8| 185 630 |16 7.85| —3429.8| 1.030| 1.956| 17.0| 19.9
710 |1610.92| —38 4.1| 2.200| 3.026| 13.2| 187 710 |16 2.61| —3421.3| 1.067| 1.931| 215| 20.1
261134 2005 TS47 6 1.8 213°4 6°0/29.518 481246 2005 WJ146 6 1.8279°78 0°6/ 2.118
5 1 |17 0.18| — 2355]| 2768 | 3.614| 99| 21.2 5 1 |17 2.33| —2623.1| 2.315| 3.182| 10.8| 21.5
511 |1654.88| — 138.4| 2.697| 3.608| 80| =21.1 511 |1656.76 | —2545.1 | 2.231| 3.173| 79| 21.3
521 |1648.34| — 049.0| 2.651| 3.601 65| 21.0 521 |1649.52 | —2459.3| 2.173| 3.164| 45| 21.1
531 |1641.08| — 0105| 2.632| 3.593| 6.0| 21.0 531 |1641.30| —24 6.8 | 2.142| 3.155 1.0| 20.8
610 |1633.71|+ 0145| 2641 | 3.585| 69| 21.0 610 |1632.97| —2310.2| 2.139| 3.145| 3.0| 209
620 |1626.83 |+ 025.0| 2.675| 3.577| 87| 21.1 620 |1625.34| —2212.8| 2.165| 3.136| 6.6 | 21.2
630 |1621.00|+ 020.8| 2.734| 3569 | 10.7| 21.2 630 |1619.16 | —2118.3| 2.217| 3.127| 9.9| 21.3
710 1161662+ 0 3.3| 2.813| 3.560| 125| 21.3 710 |1614.92| —2030.0| 2.201| 3.118| 12.7| 21.5
47025 1998 VT2 6 1.8 284°72 073/ 1.918 415380 2013 LAy 6 1.8234°37 0°2/30.317
5 1 |17 434|—23 15| 1.914| 2.790| 12.4| 19.7 5 1 |17 4.80| — 230.2| 1.495| 2.363| 15.7| 207
511 |1658.66| —23 6.4| 1.824| 2.770| 9.0| 19.4 511 |1659.03| — 130.2| 1.436| 2.360| 12.7| 205
521 |1650.81| —23 7.8| 1.758| 2.751 51| 19.1 521 |1650.97| — 0445| 1.397| 2357 | 10.2| 203
531 |164151| —23 5.2| 1.718| 2.731 09| 188 531 |164155| — 018.9| 1.382| 2354| 92| 203
610 |1631.80| —2259.4| 1.705| 2.711 36| 19.0 610 |1631.92| — 017.2| 1.390| 2.350| 10.5| 20.3
620 |1622.75| —2251.8| 1.719| 2.691 7.8| 19.2 620 |1623.26| — 040.1| 1.422| 2.347| 13.2| 20.5
630 |1615.37| —2244.9| 1.757| 2.671| 11.8| 19.4 630 |1616.56| — 1255 | 1.474| 2.344| 16.3| 20.7
710 |11610.36| —2241.2| 1.817| 2.652| 15.2| 19.6 710 |1612.45| — 229.1| 1.544| 2340| 19.2| 20.9
228324 2000 QK212 6 1.8 28452 3°5/31.818 134808 2000 EO165 6 1.8325°28 8°0/ 3.6 18
5 1 |17 4.10| —1443.9| 1.743| 2.623| 13.2] 21.1 5 1 |17 6.20| —3950.7| 1.652| 2.498| 155]| 18.9
511 |165858| —1415.1| 1.652| 2599 | 97| 20.8 511 |17 0.79| —4048.3| 1.571| 2.482| 12.7| 187
521 |1650.81| —1347.8| 1585| 2.575| 6.0| 205 521 |1652.34| —4129.9| 1.511| 2.466| 99| 185
531 |1641.51 | —1324.7| 1.544| 2.550 35| 20.3 531 |1641.81| —4149.8| 1.474| 2.451| 81| 18.4
610 |1631.76| —13 8.3| 1.528| 2526| 56| 204 610 |1630.68| —41452| 1.461| 2.437| 85| 183
620 |1622.67|—13 0.9 1.539| 2.501 96| 206 620 |1620.55| —4117.5| 1.472| 2.423| 10.8| 18.4
630 |1615.27| —13 4.4| 1573 | 2.475| 13.6| 207 630 |1612.84| —40325| 1.505| 2.410| 13.9| 18.6
710 [1610.32| —1319.1| 1.626| 2.450| 17.2| 20.9 710 |16 8.48| —3938.1| 1.557| 2.398| 17.0| 18.8
302411 2002 CL177 6 1.8 62760 4°4/ 3.6 17 169954 2002 TXs7 6 1.8194°05 0°5/ 2.0 17
5 1 |17 4.79| —3537.4| 2.186| 3.032| 12.2| 205 5 1 |17 3.91| —24153| 2.178| 3.048| 11.3| 207
511 |1658.70| —3549.5| 2.119| 3.038| 95| 204 511 |1657.97| —24 9.1 | 2.104| 3.047| 82| 205
521 |1650.64| —3549.2| 2.075| 3.045| 6.6| 202 521 |1650.24| —2358.1| 2.054| 3.046| 46| 203
531 |1641.45| —3534.8| 2.057| 3.051 46| 201 531 |1641.44| —23425| 2.031| 3.045| 09| 200
610 |1632.18| —35 6.9| 2.066| 3.058| 5.0| =20.1 610 |163250| —2323.4| 2.037| 3.043| 31| 202
620 |1623.82| —3428.0| 2.102| 3.064| 7.4| 203 620 |1624.29| —23 29| 2.070| 3.041| 6.8| 204
630 |1617.21| —3342.6| 2.163| 3.071| 10.2| 205 630 |1617.62| —2243.5| 2.129| 3.039| 10.2| 20.6
710 |1612.91| —32555]| 2246 | 3.078| 12.8| 20.7 710 |1613.02| —2227.7| 2.200| 3.037| 13.1| 20.8
442598 2012 DOg 6 1.8 219°06 6°4/29.8 18 353451 2011 QZgg 6 1.8185°23 4°0/31.518
5 1 |1659.21 |+ 051.9| 2.932| 3.766| 9.8| 21.3 5 1 |17 1.85| —1035.4| 2.245| 3.114| 11.1| 20.7
511 |1654.15|+ 1295| 2.863| 3.760| 81| 21.1 511 |1656.33| —1010.0| 2.176| 3.114| 83| 205
521 |1647.93 |-+ 157.4| 2.818| 3.754| 6.8| 21.0 521 |1649.27| — 949.6| 2.133| 3.114| 55| 204
531 [1641.03|+ 212.6| 2.800| 3.748| 6.4| 21.0 531 [1641.29| — 936.4| 2.116| 3.113| 4.0| 203
610 |1634.04|+ 213.7| 2.808| 3.741 71| 21.0 610 |1633.20| — 932.0| 2.126| 3.113| 53| 203
620 |162750 |+ 2 0.3| 2.842| 3.734| 86| 21.1 620 |1625.76| — 937.3| 2.164| 3.112| 80| 205
630 [1621.94| -+ 133.0| 2900| 3.727| 10.3| 21.2 630 |1619.65| — 952.7| 2.226| 3.112| 109| 207
710 1161773+ 0535| 2980 | 3.720| 12.0| 21.3 710 |1615.36| —1017.3| 2.3090| 3.111| 13.4| 2009
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EPHEMERIDES

6 1.8 6 1.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
1190 Pelagia 6 1.8185°11 67813 2oothN24 6 1.8 287761 0°7/ 2.0 18

h m o ’ o m o ’ o m
5 1 |17 7.87| —2549.4| 1.883| 2.752| 12.9 5 1 |17 6.70| —24 65| 1.415| 2.301| 15.3| 19.9
511 |17 1.09| —25555| 1.811| 2.752| 9.4 511 |17 1.10| —24 7.9| 1.328| 2279 | 11.3| 19.6
521 |1652.09| —2555.3| 1.761| 2.752| 5.5 521 |165254| —24 35| 1.262| 2256 | 65| 19.3
531 |1641.75| —2548.0| 1.739| 2.751 1.6 531 |1641.91 | —2352.2| 1.220| 2.233 1.3| 189
610 |1631.20| —2534.2| 1.744| 2.750 3.7 610 |1630.61| —2334.9| 1.204| 2.211| 45| 19.0
620 |162156| —2516.1| 1.776 | 2.748| 7.7 620 |1620.18| —2314.3| 1.212| 2.188| 99| 193
630 |1613.81| —2457.0| 1.834| 2.746| 11.5 630 |1612.02| —2254.8| 1.242| 2.165| 14.9| 19.5
710 |16 856 | —2440.3| 1.912| 2.743| 147 710 |16 7.08| —22405| 1.291| 2.143| 19.2| 19.7
179428 2002 AFsg 6 1.8 150°12 2%9/ 3. 114906 2003 QH27 1.8 318°12 2°8/ 2.7 17
5 1 |17 392| —32 7.7| 2.360| 3.213| 11.2 5 1 |17 5.08| —29 7.0| 1.236| 2.125| 16.8| 195
511 |1657.94| —32 6.4 | 2287 | 3.215| 8.4 511 |17 0.14| —29 1.4| 1.163| 2.113| 12.6| 19.2
521 |1650.20| —3155.3| 2.238| 3.217| 5.4 521 |1652.02| —2842.3| 1.109| 2.100| 7.7| 18.9
531 |1641.44 | —3133.6| 2.215| 3.219 3.1 531 |1641.82| —28 85| 1.078| 2.088| 32| 186
610 |1632.60| —31 2.3| 2.221| 3.221 3.8 610 |1631.16| —2721.6| 1.070| 2.077| 51| 187
620 |162453| —3023.9| 2254 | 3.222| 6.6 620 |1621.73| —2626.9| 1.086| 2.066 | 10.3| 18.9
630 |1618.01| —2942.0| 2.313| 3.224| 95 630 |1614.96| —2531.5| 1.123| 2.056 | 15.3| 19.2
710 |161354| —29 0.4| 2395| 3.225| 12.1 710 |1611.69| —24 422 | 1.178| 2.046 | 19.6| 19.4
192557 1998 UE13 6 1.8 117°80 0%/ 1. 131309 2001 FH1sg 1.8 17°71 5°1/ 3.3 17
5 1 |17 8.15| —22 89| 1.372| 2.258]| 15.7 5 1 |17 4.75| —3345.6| 1.466| 2.338| 15.7| 19.2
511 |17 1.70 | —2155.5| 1.313| 2.264| 11.3 511 |1659.44 | —3411.4| 1.408| 2.343| 12.0| 19.0
521 |165256| —2137.4| 1.275| 2.270| 6.3 521 |1651.38| —3422.7| 1.370| 2.349| 82| 188
531 |1641.83| —2115.3| 1.262| 2.276 1.0 531 |1641.69| —3416.6| 1.356| 2.356| 5.4 | 187
610 |1630.96| —2051.6| 1.275| 2.281 4.5 610 |1631.83| —3353.4| 1.366| 2.363| 6.1 | 187
620 |1621.38| —2029.4| 1.312| 2.287| 95 620 |1623.25| —3316.7| 1.400| 2.371| 9.4 | 189
630 |1614.21 | —2012.4| 1.372| 2.292| 14.0 630 |1617.08| —3232.5| 1.457| 2.380| 13.1| 19.2
710 |1610.09| —20 3.2| 1.451| 2.296| 17.8 710 |1613.99| —3147.1| 1.533| 2390 16.4| 19.4
291623 2006 HM7 6 1.8 0723 3°3/31. 490738 2010 SS4 1.8 288°38 7°6/ 4.5 18
5 1 |1659.11| —1956.7| 0.940| 1.858| 18.1 5 1 |17 7.73| —4435.0| 2.298| 3.104| 13.0| 21.6
511 |1655.91| —1847.2| 0.887| 1.854| 13.1 511 |17 1.25| —4518.0| 2.216 | 3.094| 11.0| 21.5
521 |164958| —17315| 0.853| 1.852| 7.6 521 |1652.33| —4544.8| 2.156| 3.083| 9.0| 21.3
531 |1641.37| —1615.9| 0.840 | 1.851 3.3 531 |1641.85| —4551.1| 2.119| 3.073| 7.7| 21.2
610 |1632.98| —15 8.3 | 0.847| 1.852| 6.7 610 |1631.02| —4535.6| 2.100| 3.063| 7.8| 21.2
620 |1626.04| —14156| 0.876| 1.855| 12.3 620 |1621.07| —4459.9| 2.123| 3.053| 92| 21.3
630 |1621.83| —1342.4| 0923 | 1.850| 17.4 630 |1613.09| —44 86| 2.162| 3.043| 11.3| 21.4
710 |1621.02] —1329.6| 0.986| 1.864| 21.7 710 |16 7.81| —43 8.2| 2.222| 3.033| 135| 215
497425 2005 XK 6 1.8 182°95 175/ 1. 119496 2001 UWgs 1.8 10080 3°5/ 1.2 18
5 1 |17 5.36| —20 4.1| 2.213| 3.082| 11.2 5 1 |17 6.42| —1233.2| 1.770| 2.644| 13.3| 19.6
511 |1658.87| —1919.9| 2.140| 3.083| 8.0 511 |1659.86 | —1230.4| 1.715| 2.658| 98| 19.4
521 |1650.68| —18325| 2.091| 3.083| 4.5 521 |1651.32| —1233.0| 1.684| 2671 | 6.1| 192
531 |164153| —1743.7| 2.071| 3.083 15 531 |1641.67| —12423| 1.679| 2.685| 3.6| 19.1
610 |1632.29| —1656.4| 2.080 | 3.082 3.7 610 |1631.97| —1259.1| 1.702| 2.698| 52| 19.2
620 |1623.84| —1613.6| 2.117| 3.080| 7.3 620 |1623.23| —1323.4| 1.750| 2.711| 87| 195
630 |1616.89 | —1538.1| 2.180| 3.078| 10.6 630 |1616.29| —1354.9| 1.823| 2.723| 12.2| 19.7
710 |1611.96| —1511.7| 2.265| 3.075| 13.4 710 |1611.71| —1433.0| 1.917| 2.735| 15.1| 19.9
257228 2009 DPsx 6 1.8 320°4 295/ 1. 325987 2010 VYi7s 1.8 176°89 1°0/ 2.1 17
5 1 |17 256 | —1843.8| 1.176| 2.079| 16.5 5 1 |17 8.08| —24185| 1.754| 2.627| 135]| 21.2
511 |1658.17 | —18 14.6 | 1.107 | 2.067 | 12.0 511 |17 1.38| —24342| 1.684| 2.628| 9.8| 21.0
521 |1650.84| —17 43.4| 1.059| 2.055| 6.9 521 |1652.34| —24453| 1.638| 2629 | 56| 207
531 |164159| —1713.0| 1.032| 2.044| 2.6 531 |1641.85| —24505| 1.617| 2.630 1.4 | 20.4
610 |1631.93| —1647.0| 1.029| 2.034| 5.7 610 |1631.12| —2450.1| 1.624| 2.630| 3.8| 20.6
620 |1623.39| —1629.1| 1.048| 2.025| 11.1 620 |1621.34| —24456| 1.658| 2.630| 8.1| 2009
630 |1617.28| —1622.4| 1.088| 2.016| 16.1 630 |1613.54| —2440.0| 1.716| 2.630| 12.0| 21.1
710 |1614.43| —1628.3| 1.145| 2.008| 20.4 710 |16 839| —2436.1| 1.794| 2629 | 154| 21.3
142221 2002 RL73 6 1.8 345°18 4°7/31. 200090 1993 TH3g 1.8 213°59 1°0/ 2.2 17
5 1 |17 2.19| —1415.3| 1.233| 2.132| 16.1 5 1 |17 5.01| —25 4.1 | 2.245| 3.111| 11.2| 20.8
511 |1657.64 | —1329.5| 1.170| 2.126 | 11.9 511 |1658.81| —2514.0| 2.165| 3.106 | 8.1| 20.6
521 |1650.41 | —1246.6| 1.129| 2.120| 7.5 521 |1650.78 | —2519.3| 2.111| 3.101| 4.7| 20.4
531 |1641.52| —1211.3| 1.110| 2.116| 4.8 531 |1641.60| —2519.4| 2.084| 3.096 13| 201
610 |1632.38| —1147.7| 1.114| 2.112| 7.1 610 |1632.20| —2514.7| 2.085| 3.090| 32| 203
620 |1624.34| —11389| 1.141| 2.108| 11.6 620 |1623.48| —25 6.4 | 2.114| 3.084| 6.8| 205
630 |1618.58| —1146.2| 1.189| 2.106| 16.0 630 |1616.28| —2456.9| 2.168| 3.078| 10.1| 207
710 |1615.81| —12 8.6 | 1.254| 2.104| 19.8 710 |1611.15| —24 48.8| 2.245| 3.071| 13.0| 20.9
501618 2014 SLg3 6 1.8 330765 5°5/ 2. 126978 2002 FL s 1.8 178785 4°4/31.6 18
5 1 |17 3.46| —3150.0| 1.012| 1.910| 18.9 5 1 |17 2.07| — 7185 2541 | 3.399| 10.3| 20.0
511 |1659.66| —3220.5| 0.943| 1.894| 14.6 511 |1656.37| — 710.5| 2.471| 3399| 79| 199
521 |1652.08| —32355| 0.891| 1.879| 9.7 521 |164927| — 7 9.7| 2.427| 3.400| 56| 19.7
531 |1641.84| —3230.2| 0.859| 1.865| 5.9 531 |1641.35| — 717.5| 2.410| 3.400| 4.4| 197
610 |1630.80| —32 3.4| 0.848| 1.851 7.1 610 |1633.33| — 734.8| 2.421| 3.400| 53| 19.7
620 |1621.31| —3119.2| 0.858| 1.840| 12.0 620 |162586| — 8 1.7| 2.459| 3.400| 7.6| 19.9
630 |1614.91|—30259| 0.887 | 1.829 | 17.3 630 |161956| — 837.6| 2.523| 3.399 | 10.1| 20.0
710 |1612.71] —29329| 0932 1.820| 21.9 710 161490 — 921.1| 2.:609| 3.399| 12.3| 202
387186 2012 TDog: 6 1.8 198%25 1°1/ 2. 88570 2001 QJ2ss 1.8 235°70 4°6/31.5 17
5 1 |17 463| —2619.4| 2206| 3.072| 11.4 5 1 |17 6.97| —1249.6 | 1.597| 2.476 | 14.3| 19.8
511 |165851| —2613.1| 2.130| 3.070| 8.3 511 |17 0.69| —12 8.6 | 1.521| 2.465| 10.6| 19.5
521 |165057| —26 0.3| 2.078| 3.068| 4.8 521 |1652.02| —1130.7| 1.467| 2.453| 69| 193
531 |1641.54| —2541.1| 2.053| 3.065 1.4 531 |1641.81| —1059.6 | 1.438| 2.441| 46| 19.1
610 |1632.36| —2516.6| 2.057 | 3.062 3.2 610 |1631.27| —1038.7| 1.436| 2.428| 66| 19.2
620 |1623.93| —24490| 2.088| 3.059| 6.8 620 |1621.59| —1030.3| 1.459| 2.415| 105| 19.4
630 |1617.06| —2421.3| 2.145| 3.056| 10.1 630 |1613.85| —1035.8| 1.504| 2.401| 145| 19.6
710 |1612.29| —2356.5| 2.224| 3.052| 13.0 710 |16 8.76| —1054.9| 1.569| 2.386| 18.0| 19.8




EPHEMERIDES

6 1.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘
509719 2008hSR155 6 1.8280°15 1°2/ 2.117 79169 1993 FY33 6 1.8 231774 2°7/ 2.5
m o ’ o m h m o ’ o
5 1 |17 6.38| —2458.1| 1.873| 2.744| 12.8| 21.6 5 1 |17 8.83| —2826.4| 1.848]| 2.712| 13.3
511 |17 0.35|—2512.8| 1.776| 2.719 94| 213 511 |17 2.06 | —2852.3| 1.766 | 2.703 9.9
521 |1651.91 | —2523.0| 1.702| 2.693 55| 21.1 521 |1652.83| —2910.7| 1.707 | 2.693 6.1
531 |1641.82| —2527.2| 1.655| 2.667 16| 207 531 |1641.97 | —2919.4| 1.674| 2.682 2.9
610 |1631.15| —2525.3| 1.635| 2.641 3.8| 20.8 610 |1630.70 | —2917.7 | 1.668 | 2.671 43
620 |1621.11| —2518.7| 1.642| 2.615 82| 21.0 620 |1620.26| —29 7.1| 1.689 | 2.659 8.2
630 |1612.81|—2510.1| 1.674| 2588 | 12.3| 21.2 630 |1611.77| —2851.1| 1.735| 2.647 | 12.0
710 |16 7.07|—25 28| 1.726| 2561 | 159| 21.4 710 |16 598| —2834.1| 1.802| 2.634| 15.4
269086 2007 HA3o 6 1.8 356°73 074/ 1.9 17 508836 2001 XA124 6 1.8 98721 1°6/ 1.0
5 1 |17 2.73| —2246.8| 1.317| 2.213| 155]| 19.9 5 1 |17 267 | —2021.2| 2.208| 3.082| 11.0
511 |1658.07 | —2256.3| 1.254| 2.200| 11.3| 19.6 511 |1656.91| —19255| 2.143 | 3.089 7.9
521 |1650.69 | —23 1.9| 1.211| 2.207 6.4| 19.3 521 |1649.59 | —1826.2 | 2.104| 3.096 4.5
531 |1641.60 | —23 3.3| 1.191| 2.205 1.1| 19.0 531 |1641.42| —1726.2| 2.092| 3.104 1.6
610 |1632.23|—23 1.3| 1.196| 2.204 44| 192 610 |1633.26 | —1628.6 | 2.1090| 3.111 3.7
620 |1623.96| —2257.9| 1.225| 2.204 95| 195 620 |1625.89| —1536.8| 2.154| 3.118 7.1
630 |1618.00| —2256.1| 1.275| 2.205| 14.1| 19.7 630 |1619.97 | —14535| 2.224| 3.125| 10.3
710 |1615.08| —2258.4| 1.344| 2.207| 17.9| 20.0 710 1161597 | —14205| 2.317| 3.132| 13.0
256593 2007 UY37 6 1.8 269736 075/ 1.7 17 137131 1999 CN3g 6 1.8 57714 373/ 1.1
5 1 |17 6.46|—23 16| 1.482| 2367 | 148]| 21.0 5 1 |17 503 —1422.1| 1.595]| 2.478| 14.0
511 |17 0.61 | —2230.2| 1.402| 2.353| 10.8| 20.7 511 |1659.17| —14 11.5| 1.534| 2.481| 10.3
521 |1652.09| —2151.4| 1.344| 2.338 6.1| 20.4 521 |1651.09| —14 5.0 | 1.494| 2.485 6.2
531 |1641.83|—21 6.6| 1.310| 2.324 1.0| 200 531 |1641.68| —14 4.1 | 1.480| 2.488 3.3
610 |1631.19|—2019.0| 1.303| 2.309 45| 20.2 610 |1632.12| —1410.2| 1.492| 2.492 53
620 |1621.54| —1933.1| 1.320| 2.294 96| 20.4 620 |1623.52| —1424.3| 1.530 | 2.495 9.3
630 |1614.07| —1853.8| 1.361| 2.279| 14.2| 20.7 630 |1616.84| —1446.8| 1591 | 2.499 | 13.1
710 |16 956 | —1824.8| 1.421| 2.264| 182| 20.9 710 1161271 | —1517.1| 1.671| 2.503| 16.4
147757 2005 OVoy 6 1.8 180795 3°4/31.318 506667 2006 SLo79 6 1.8172°%66 371/ 2.9
5 1 |17 1.14|—12 6.0| 2.616| 3.483 9.8| 20.9 5 1 |17 6.03| —3321.6| 3.163| 3.997 9.1
511 |1655.66 | —11 27.8| 2.546| 3.483 72| 208 511 |1659.19 | —3352.4| 3.086 | 4.001 7.0
521 |1648.86 | —1052.3| 2.502| 3.484 48| 20.6 521 |1650.87 | —3415.7| 3.034| 4.004| 4.8
531 |1641.30| —1021.8| 2.485| 3.484 34| 205 531 |1641.65| —3429.9| 3.011| 4.006 3.2
610 |1633.66 | — 958.3| 2.497| 3.483 46| 20.6 610 |1632.25| —34345| 3.018| 4.008 3.7
620 |1626.59| — 943.3| 2.536| 3.483 71| 208 620 |1623.39| —3430.4| 3.054| 4.010 5.6
630 |1620.67 | — 937.6| 2.601| 3.482 9.7| 20.9 630 |1615.74| —3419.7| 3.117| 4.011 7.9
710 11616.33| — 941.2| 2.688| 3.480| 12.0| 21.1 710 |16 9.78| —34 5.1 | 3.204| 4.011 9.9
143360 2003 BB> 6 1.8 229727 078/ 1.6 18 295383 2008 HXeo 6 1.9197723 3°0/30.4
5 1 |17 6.38| —2024.0| 1.951| 2.824| 12.3| 20.5 5 1 |1654.01| — 7 14.2| 4575| 5.428 6.2
511 |17 0.00| —2017.4| 1.869| 2.814 89| 20.3 511 |1650.19 | — 6 39.3| 4.504| 5.428 47
521 |1651.54 | —20 8.7| 1.811| 2.804 50| 20.0 521 | 164569 | — 6 7.8| 4.461| 5.427 3.5
531 |1641.74| —1958.4| 1.780| 2.793 11| 19.7 531 |1640.82 | — 541.3| 4.446 | 5.427 3.0
610 |1631.65|—1947.6| 1.776| 2.781 3.7] 19.9 610 | 163590 | — 520.7| 4.460| 5.426 3.6
620 |1622.30|—1938.1| 1.800| 2.769 79| 20.1 620 |1631.27| — 5 6.9| 4.502| 5.425 4.9
630 |1614.62| —1932.1| 1.849| 2.756| 11.6| 20.3 630 |1627.22| — 5 0.1| 4570| 5.424| 6.3
710 |16 926 | —1931.5| 1.919| 2.743| 149| 20.5 710 |11624.00| — 5 0.3| 4.661| 5.424| 7.7
81212 2000 FD1g 6 1.8 184°02 875/30.6 17 365085 2009 BG1gs 6 1.9101°31 1° 4/ 2.3
5 1 |17 473|— 057.9| 1.789| 2.642| 142]| 19.4 5 1 |17 8.77| —2638.8| 1.439| 2.318| 155
511 |1658.69|— 012.4| 1.729| 2.643| 11.5| 19.2 511 |17 2.09| —2628.8| 1.382| 2.329| 11.3
521 |1650.72 |+ 018.9| 1.691| 2.643 93| 19.1 521 |1652.77| —26 95| 1.348| 2.339 6.5
531 |1641.60 |+ 031.7| 1.677 | 2.642 85| 19.0 531 |1641.94| —2540.6| 1.337| 2.350 1.9
610 |1632.35|+ 023.3| 1.689 | 2.642 95| 19.1 610 |1631.09| —25 4.6 | 1.353| 2.360 4.2
620 |1623.93|— 0 6.1| 1.724| 2.641| 11.8| 19.2 620 |1621.57 | —24255| 1.394| 2.370 9.0
630 |1617.19| — 054.7| 1.782| 2.639| 145| 19.4 630 |1614.47| —23485| 1.458| 2.379| 13.3
710 1161269 | — 1587 | 1.859| 2.638| 17.0| 19.6 710 1161040 | —2317.6| 1.542| 2.389| 16.9
318223 2004 RU212 6 1.8 284754 0°5/ 2.118 438078 2004 RN2ss 6 1.9270°37 2°1/ 2.9
5 1 |17 3.10| —2547.6 | 2.444| 3.308| 10.4| 20.3 5 1 |17 3.31| —31 4.0| 2.444| 3.299| 10.8
511 |1657.43| —2518.8| 2.339| 3.280 76| 20.1 511 |1657.51| —3039.7 | 2.355| 3.287 8.0
521 |1650.02 | —2442.9| 2.260| 3.251 44| 198 521 |1650.01| —30 5.3 | 2.291| 3.275 5.0
531 |1641.51|—24 0.3| 2.209| 3.222 09| 195 531 |1641.51| —2920.8| 2.255| 3.263 2.4
610 |1632.70 | —2312.8| 2.186| 3.192 3.0 19.6 610 |1632.87| —2827.9| 2.247| 3.250 3.3
620 |1624.44| —2223.3| 2.192| 3.163 6.6| 19.8 620 |1624.93| —2729.7| 2.268| 3.238 6.4
630 |1617.49 | —2135.3| 2.225| 3.133 9.9| 20.0 630 |1618.44| —2630.1| 2.314| 3.226 9.5
710 |1612.45| —2052.0| 2.280| 3.102| 12.9| 20.1 710 1161391 | —2533.3| 2.384| 3.213| 12.2
237352 4307 P-L 6 1.8 220735 5°8/ 3.818 257245 2009 FW3 6 1.9 15714 174/ 1.7
5 1 |17 9.71| —3928.1| 2.318| 3.141| 12.4]| 21.9 5 1 |17 3.76 | —1829.4| 1.057| 1.963| 17.6
511 |17 250 | —40 25| 2.233| 3.132| 10.0| 21.7 511 |1659.10 | —18 43.4| 1.006 | 1.967 | 12.7
521 |1652.98 | —4023.4| 2.172| 3.123 76| 215 521 |1651.36 | —1859.3| 0.975| 1.972 7.2
531 |1641.99 | —4027.1| 2.136| 3.113 6.0| 21.4 531 |1641.74| —1917.1| 0.965| 1.978 1.8
610 |1630.65| —4012.7| 2.127| 3.103 6.3| 21.4 610 |1631.91| —1936.9| 0.978| 1.986 5.2
620 |1620.14 | —3941.8| 2.145| 3.092 82| 215 620 |1623.47| —1959.4| 1.014| 1.994| 10.8
630 |1611.48| —3858.8| 2.189| 3.081| 10.8| 21.6 630 |1617.74| —2025.8| 1.069 | 2.004 | 15.7
710 |16 535|—38 95| 2.254| 3.060| 13.3| 21.8 710 1161542 —2056.7| 1.142| 2.014| 19.8
198386 2004 VB33 6 1.8 231733 1°8/ 1.318 158353 2001 XQ112 6 1.9130°79 1°6/ 1.4
5 1 |17 423|—1756.4| 1.880| 2.759| 12.4| 20.2 5 1 |17 562| —1825.1| 1.911| 2.787| 12.4
511 |1658.41|—1742.0| 1.808| 2.755 9.0| 20.0 511 |1659.27 | —1810.6 | 1.849 | 2.795 8.9
521 |1650.61 | —17 27.4| 1.759| 2.752 52| 1938 521 |1651.02| —1755.6| 1.812| 2.804| 5.1
531 |1641.60 | —17 13.9| 1.737 | 2.749 1.9| 195 531 |1641.67 | —17 41.3| 1.801 | 2.812 1.7
610 |1632.39|—17 3.2| 1.742| 2.745 42| 197 610 |1632.25| —1729.2| 1.817| 2.820 4.0
620 |1623.98| —1657.0| 1.774| 2.741 8.1| 19.9 620 |1623.73| —1721.1| 1.861| 2.828 7.8
630 |1617.24| —1656.9| 1.830| 2.737| 11.7| 20.1 630 |1616.91 | —1718.5| 1.929 | 2.835| 11.3
710 1161276 | —17 3.9| 1.907| 2.733| 149| 20.3 710 1161235 —1722.6| 2.019| 2.842| 14.3
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EPHEMERIDES

6 1.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘
504749 2009 WEs; 6 1.9178°55 1°7/ 2.6 17 87224 2ooohoc41 6 1.9 197°02 1°3/ 2.5
h m o ’ o m m o ’ o
5 1 |17 6.83| —29282| 1.873| 2.738| 13.1| 21.4 5 1 |17 6.85| —28 7.2| 2.412| 3.268| 10.9
511 |17 0.30 | —2851.4| 1.800| 2.738 97| 21.2 511 |1659.99 | —27 45.1| 2.330| 3.264| 8.0
521 |1651.64 | —28 2.7| 1.751| 2.739 58| 21.0 521 |1651.38| —2714.9| 2.273| 3.260| 4.7
531 |1641.77 | —27 29| 1.728| 2.739 21| 207 531 |1641.77 | —26 36.5| 2.244 | 3.255 1.6
610 |1631.85| —2555.2| 1.733| 2.739 37| 208 610 |1632.03| —2551.7| 2.245| 3.250 3.1
620 |1622.97|—24442| 1.766| 2.739 76| 21.1 620 |1623.06| —25 3.4| 2.274| 3.244| 6.4
630 |1616.02| —2335.7| 1.824| 2.738| 11.4| 21.3 630 |1615.60 | —24 153 | 2.331| 3.236| 9.6
710 |1611.55| —22343| 1.904| 2.738| 146| 21.5 710 11610.17| —2331.0| 2.410| 3.229| 12.4
71038 1999 XL 73 6 1.9 215°08 073/ 1.7 18 297598 2001 SJ194 6 1.9290°39 579/30.5
5 1 |17 4.12|—2234.8] 2.026| 2.900]| 11.9| 19.5 5 1 |17 1.18| — 746.2| 2.000| 2.871| 12.2
511 |1658.24| —2213.0| 1.951| 2.897 86| 19.2 511 |1656.11| — 651.9| 1.927| 2.861 9.4
521 |1650.48 | —21 46.7| 1.901| 2.894| 4.8| 19.0 521 |1649.30| — 6 4.0| 1.877| 2.850| 6.9
531 |1641.59|—2117.0| 1.877| 2.891 0.8| 18.7 531 |1641.44| — 526.4| 1.854| 2.840| 5.9
610 |1632.56 | —2045.7| 1.881| 2.887 34| 18.9 610 |1633.40| — 5 24| 1.856| 2.830| 7.2
620 |1624.32|—2015.6| 1.913| 2.884| 7.3| 19.1 620 |1626.01| — 4539| 1.884| 2.820| 9.9
630 |1617.69 | —19495| 1.969| 2.880| 10.9| 19.4 630 |1620.04|— 5 1.1| 1.935| 2.810| 12.7
710 |11613.23| —1929.7| 2.048| 2.876| 14.0| 19.5 710 |11616.06 | — 523.0| 2.006| 2.800| 15.4
18559 1997 EN> 6 1.9 6579 5°0/31.018 115922 2003 WR1; 6 1.9303°70 4°7/ 3.2
5 1 |17 1.01|— 826.0| 2.148| 3.017| 115]| 18.1 5 1 |17 591 | —33450]| 1.782| 2.642| 13.9
511 |1655.74 | — 746.4| 2.092| 3.026 88| 17.9 511 |17 0.15| —3412.8| 1.701| 2.630| 10.8
521 |1648.96 | — 713.5| 2.060| 3.036 62| 17.8 521 |1651.84| —34286| 1.642| 2618| 7.4
531 |1641.35|— 650.2| 2.055| 3.045 50| 17.7 531 |1641.87 | —3429.4| 1.608| 2.606 | 4.9
610 |1633.70 | — 6385 | 2.076| 3.054| 6.2| 17.8 610 |1631.50| —3414.4| 1599 | 2.595| 5.6
620 |1626.77 | — 639.5| 2.124| 3.064| 87| 18.0 620 |1622.02| —33457| 1.616| 2.583| 8.8
630 |1621.21|— 652.9| 2.195| 3.073| 11.3| 18.1 630 |1614.60| —33 83| 1.657 | 2.572| 12.3
710 |1617.47|— 71761 2.287| 3.083| 13.7| 18.3 710 |1610.00| —3227.7| 1.718| 2561 | 15.6
504609 2008 UU171 6 1.9 179°%67 2°4/ 2.517 314331 2005 TG 6 1.9 50702 2°7/31.9
5 1 |17 6.39| —2834.0| 2.080| 2942 12.1] 22.1 5 1 |17 1.89| —1612.9] 1.923| 2.803| 12.1
511 |1659.97 | —2854.0| 2.007 | 2.943 9.0| 21.9 511 |1656.49 | —1535.8| 1.873| 2.821 8.7
521 |1651.49 | —29 6.7 | 1.958| 2.943 55| 21.6 521 |1649.41 | —1459.8| 1.847| 2.838| 5.2
531 |1641.77 | —2910.7| 1.935| 2.943 26| 215 531 |1641.44| —1427.4| 1.848| 2.856 2.7
610 |1631.83|—29 58| 1.941| 2.943 3.8| 215 610 |1633.52| —14 1.1 | 1.876| 2.874| 4.6
620 |1622.71 | —2853.8| 1.973| 2.943 72| 217 620 |1626.48| —1342.8| 1.930| 2.892| 7.9
630 |1615.30 | —2837.7| 2.031| 2.942| 10.6| 22.0 630 |1621.03| —1333.8| 2.008| 2911 | 11.1
710 1161021 | —2821.0| 2.111| 2.941| 13.5| 22.1 710 11617.61| —1334.4| 2.108| 2.930| 13.8
469857 2005 UE1e 6 1.9 180790 5°6/29.118 365887 2011 UCao1 6 1.9265°31 5°8/30.1
5 1 |17 0.47|— 3382]| 2952]| 3.798 94| 215 5 1 |17 1.04| — 621.6] 2.208| 3.160| 11.1
511 |1655.04| — 2245| 2.887| 3.799 75| 21.3 511 |1655.84| — 5253 | 2219 | 3.145| 8.7
521 |1648.48 | — 117.3| 2.849| 3.799 6.1| 21.2 521 |1649.10| — 4353 | 2.164| 3.130| 6.6
531 |1641.28| — 019.9| 2.838| 3.799 57| 21.2 531 |1641.41|— 3551 | 2.135| 3.115| 5.8
610 |1634.03|+ 024.8| 2.856| 3.799 6.6| 21.3 610 |1633.53| — 328.0| 2.134| 3.099| 7.0
620 |1627.27 |-+ 055.4| 2.900| 3.798 82| 21.4 620 |1626.19| — 315.7| 2.158| 3.084| 9.3
630 |1621.51 |-+ 111.3| 2969 | 3.797| 10.1| 215 630 |1620.09| — 318.6| 2.206| 3.068| 11.9
710 1161713+ 1135| 3.059| 3.795| 11.8| 21.6 710 |1161575| — 335.7| 2.275| 3.052| 14.3
489827 2008 ESeg 6 1.9 314728 6°6/28.2 17 283891 2004 BF130 6 1.9171°08 0°4/ 1.7
5 1 |1654.92|+11 42| 4.178| 4.956 8.1| 213 5 1 |17 3.60| —2156.3| 2.102| 2.976 | 11.5
511 |1650.90 | +1136.0| 4.119| 4.952 73| 213 511 |1657.80 | —2143.0| 2.031| 2.977| 8.3
521 |1646.12 | +1156.8| 4.083| 4.948 6.7| 21.2 521 |1650.22 | —2126.4| 1.985| 2.978| 4.6
531 |164091|-+12 4.8| 4.071| 4.944| 6.6| 21.2 531 | 164159 | —21 7.2| 1.965| 2.978| 0.8
610 |1635.65|-+1159.1| 4.084| 4.939 70| 21.2 610 |1632.83| —2046.9| 1.973| 2.979 3.3
620 |1630.69|-+1139.6| 4.120| 4.935 77| 21.3 620 |1624.83| —2027.6| 2.009| 2.979| 7.1
630 |1626.39|-+11 7.1| 4.179| 4.931 86| 21.4 630 |1618.37| —2011.6| 2.069| 2.979 | 10.5
710 |1623.02|+1023.2| 4.258| 4.927 96| 21.4 710 11613.99| —20 0.8| 2.152| 2.979 | 13.4
371121 2005 WG 6 1.9 195792 2°4/31.9 17 58525 1997 BX3 6 1.9 81°08 072/ 1.9
5 1 |17 5.15|—15 7.1| 2556| 3.419| 10.1] 23.1 5 1 |17 3.26| —2313.6| 2.175| 3.046 | 11.3
511 |1658.62| —14 46.9 | 2.477 | 3.415 74| 229 511 |1657.45| —23 7.3 | 2.114| 3.058| 8.1
521 |1650.58 | —14 27.8 | 2.423| 3.411 44| 227 521 |1649.96 | —2257.1| 2.077| 3.070| 4.5
531 |1641.63| —14 11.3| 2.399 | 3.406 24| 225 531 |1641.54| —22435| 2.068| 3.081 0.8
610 |16 3254 | —1358.8| 2.403| 3.400 3.9 226 610 |1633.08| —2227.7| 2.087 | 3.093 3.0
620 |1624.03| —1351.6| 2.437| 3.393 69| 228 620 |1625.41| —2211.6| 2.133| 3.105| 6.6
630 |1616.78| —1350.7 | 2.496| 3.385 9.8| 23.0 630 |1619.26 | —2157.3| 2.205| 3.116| 9.9
710 |1611.27| —1356.8| 2579| 3.376 | 12.3| 23.1 710 1161511 | —2146.8| 2.299| 3.128| 12.6
379172 2009 QY57 6 1.9 317734 7°8/ 3.217 467853 2010 VM 176 6 1.9265733 2°0/ 2.6
5 1 |17 6.43| —3638.6]| 1.322| 2.191| 17.3| 20.4 5 1 |17 756| —2859.3| 1.627| 2.499| 14.4
511 |17 157 |—3737.4| 1.239| 2.168| 13.9| 20.1 511 |17 1.36| —2836.6| 1.541| 2.483| 10.7
521 |1653.14| —3821.4| 1.176 | 2.146| 10.4| 19.9 521 |165252| —28 1.4| 1.477| 2.466| 6.5
531 |1642.12| —3843.3| 1.134| 2.124| 8.0| 19.7 531 |1641.98| —27 13.3| 1.439| 2.450 2.4
610 |1630.20 | —3839.5| 1.115| 2.103 87| 19.6 610 |1631.08| —26 14.5| 1.427| 2.433| 4.2
620 |1619.33| —3811.0| 1.118| 2.083| 12.0| 19.8 620 |1621.15| —25 9.8| 1.441| 2.416| 8.8
630 |1611.28 | —3724.7| 1.142| 2.064| 16.1| 19.9 630 |1613.39| —24 55| 1.479| 2.398 | 13.2
710 |16 7.16 | —3629.8| 1.184| 2.045| 20.0| 20.1 710 |16 854| —23 76| 1.538| 2381 17.1
509076 2005 UP19 6 1.9 299722 4°3/ 2.4 18 183092 2002 RQsgs 6 1.9232°80 170/ 1.6
5 1 |17 7.20| —3144.2| 2.095| 2.949| 12.3| 20.8 5 1 |17 6.78| —2018.5| 1.955| 2.827| 12.3
511 |17 1.02| —3242.8| 1.995| 2.922 95| 20.6 511 |17 0.33|—20 25| 1.870| 2.815| 8.9
521 |1652.38| —33352| 1.918| 2.894| 6.5| 20.3 521 |1651.77| —19439| 1.809 | 2.801 5.0
531 |1641.98 | —3417.4| 1.868| 2.866 44| 20.1 531 |1641.87 | —1923.3| 1.775| 2.787 1.2
610 |1630.86 | —34 46.7 | 1.846| 2.839 53| 20.1 610 |1631.66| —19 2.6 | 1.769 | 2.773 3.8
620 |1620.23|—35 2.8| 1.850| 2.811 8.3| 20.3 620 |1622.17| —1844.0| 1.790| 2.758| 8.0
630 |1611.24| —35 7.8| 1.880| 2.783| 11.7| 20.4 630 |1614.36| —1830.0| 1.836| 2.742| 11.8
710 |16 4.78| —35 58| 1.930| 2.756| 14.8| 20.6 710 |16 8.87| —1822.6| 1.903| 2.725| 15.1
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6 1.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘
46235 2001 HXg 6 1.9331°03 06/ 1.7 18 18486 1996hA52 6 1.9 159713 0°4/ 2.1

h m o ’ m m o ’ o

5 1 |17 1.80| —2313.0| 1.543| 2.433 14.0 17.9 5 1 |17 267| —24 31| 2.821| 3.683| 9.3
511 |1657.13| —2234.6| 1.467| 2.420| 10.2| 17.6 511 |1656.78| —2359.0| 2.749| 3.688| 6.7
521 |1650.11 | —2149.0 | 1.413| 2.408 57| 17.3 521 |1649.54 | —2353.1| 2.703| 3.693 3.8
531 |1641.61 | —2058.1| 1.383| 2.396 1.0| 17.0 531 |1641.52| —23428| 2.685| 3.698| 0.8
610 |1632.84|—20 5.3| 1.379| 2.386 42| 17.2 610 |1633.41| —2329.8| 2.697 | 3.702 2.5
620 |1625.00| —1915.4| 1.400| 2.375 90| 17.4 620 |1625.89| —2315.4| 2.737| 3.706 | 5.5
630 |1619.14 | —1832.8| 1.444| 2.366| 13.3| 17.6 630 |1619.55| —23 16| 2.804| 3.710| 8.2
710 1161593 | —18 0.7| 1.507| 2.357| 17.0] 17.9 710 |1614.83| —22499| 2.895| 3.713| 10.6
198922 2005 US174 6 1.9 9243 2°3/ 2417 486057 2012 TE>io 6 1.9148°88 479/28.9
5 1 |17 452|—2633.7| 0.987| 1.891| 18.7| 19.5 5 1 |1653.92| 4+ 339.2| 4.611| 5.427| 6.8
511 |17 0.03|—2643.2| 0.933| 1.802| 13.7| 19.2 511 |1650.15|+ 4157 | 4552 | 5429 | 538
521 |1652.06 | —2642.4| 0.898| 1.894| 8.1| 18.9 521 | 164571 |+ 4447| 4517| 5430| 5.1
531 |1641.93|—2629.9| 0.884| 1.896 27| 18.6 531 | 164091 |+ 5 48| 4510| 5.432| 4.9
610 |1631.53|—26 7.2| 0.892| 1.900 53| 188 610 |1636.06| + 514.8| 4.528| 5.434| 5.3
620 |1622.72|—2538.7| 0.921| 1.905| 11.1| 19.1 620 | 163150 |+ 5145| 4573 | 5435| 6.2
630 |1616.97 | —2510.5| 0.970| 1.911| 16.3| 19.4 630 |162750| 4+ 5 4.1 | 4.641| 5.436| 7.2
710 |1615.01 | —24479| 1.036| 1.918| 20.7| 19.7 710 1162433 |+ 4445]| 4731 5.438| 8.3
171070 2005 EK1s6 6 1.9 5%1 5°2/3.017 237056 2008 SBisg 6 1.9177°37 3° 5/ 3.0
5 1 |17 6.18| —3330.3| 1.632| 2.497| 147]| 193 5 1 |17 750| —3220.7| 2.162| 3.013| 12.1
511 |17 0.44|—3417.7| 1566 | 2.497| 11.4| 19.1 511 |17 0.77| —3238.2| 2.088| 3.014| 0.2
521 |1652.03| —3453.2| 1.522| 2.498 79| 18.9 521 |1651.97 | —32455| 2.038| 3.016 | 6.1
531 |1641.92 | —3513.1| 1.502| 2.499 54| 187 531 |1641.92| —3240.9| 2.015| 3.016 3.7
610 |1631.49 | —3515.8| 1.507| 2.500 6.1| 188 610 |1631.69| —3224.4| 2.010| 3.017| 4.4
620 |1622.11|—35 3.3| 1.537| 2.503 92| 18.9 620 |1622.31| —31582| 2.051| 3.016 | 7.3
630 |1614.99 | —34402| 1.590| 2.505| 12.7| 19.2 630 |1614.69| —3126.1| 2.108| 3.016 | 10.4
710 |11610.84| —3412.3| 1.663| 2.508| 15.9| 19.4 710 |16 9.43| —3052.5| 2.188| 3.015| 13.2
506002 2015 HN> 6 1.9 91%46 4°4/30.9 17 312192 2007 VVi13 6 1.9 95745 1°0/ 1.6
5 1 |17 4.17|—14151]| 1.735| 2.615| 13.2| 21.0 5 1 |17 7.89| —2021.2| 1.505| 2.387| 14.7
511 |1658.28 | —1259.7| 1.678| 2.624| 9.7| 20.8 511 |17 1.29| —2011.9| 1.451| 2.401| 10.6
521 |1650.48 | —1145.7| 1.646| 2.633 6.2| 20.6 521 |1652.30| —20 0.3 | 1.420| 2.414| 5.9
531 |1641.64 | —1037.8| 1.641| 2.642 44| 205 531 |1641.97 | —19 47.4| 1.414| 2.427 1.3
610 |1632.82|— 940.6| 1.662| 2.651 6.2| 20.6 610 |1631.61 | —1034.8| 1.435| 2.440| 4.3
620 |1624.97 | — 857.5| 1.708| 2.660 96| 20.8 620 |1622.45| —19249| 1.481| 2.453| 8.9
630 |1618.90| — 830.5| 1.778| 2.668| 13.0| 21.0 630 |1615.49 | —1019.9| 1.550 | 2.466 | 13.0
710 |1615.10| — 819.3| 1.868| 2.677| 15.8| 21.3 710 |11611.30| —1921.7| 1.639| 2.478| 16.4
27015 1998 HS135 6 1.9 124786 6°3/30.9 18 463714 2014 QN179 6 1.9200°66 075/ 1.7
5 1 |17 359 | — 633.3| 1.844| 2.712| 13.1| 18.7 5 1 |17 895| —2118.0| 1.819| 2.690| 13.1
511 |1657.83|— 547.7| 1.786| 2.717| 10.2| 185 511 |17 1.97| —21123| 1.743| 2.687| 9.5
521 |1650.24 | — 511.2| 1.751| 2.722 75| 183 521 |1652.72| —21 35| 1.600| 2.682| 5.3
531 |1641.62 | — 4475| 1.741| 2.726 6.3| 18.3 531 |1642.06| —2051.9| 1.664| 2.677| 0.9
610 |1632.91|— 439.2| 1.758| 2.731 76| 18.4 610 |1631.12| —2038.6| 1.666| 2.671 3.8
620 |1625.03|— 447.1| 1.799| 2.735| 10.2| 18.5 620 |1621.07| —2025.7| 1.695| 2.664| 8.2
630 |1618.78| — 510.7| 1.864| 2.739| 13.1| 18.7 630 |1612.90| —2015.9| 1.740| 2.657 | 12.2
710 1161467 | — 547.7| 1.948| 2.743| 158| 18.9 710 |16 7.27| —2011.5| 1.824| 2.649| 155
89480 2001 XEo7 6 1.9 232%8 2°7/ 2.518 274983 2009 TH, 6 1.9173°04 4°1/31.5
5 1 |171022| —2822.1| 1.700| 2566 | 14.2| 18.8 5 1 |17 456| —1154.6| 2.013| 2.883| 12.1
511 |17 3.29 | —28435| 1.617| 2555| 10.6| 18.5 511 |165847| —11189| 1.946| 2.886| 9.0
521 |1653.65| —2856.8| 1.556| 2.543 65| 18.3 521 |1650.60 | —10 47.3| 1.904| 2.887| 5.9
531 |1642.21|—2859.3| 1.522| 2.531 3.0| 18.0 531 |1641.71| —1022.3| 1.889| 2.889| 4.1
610 |1630.29 | —2850.6 | 1.514| 2.517 45| 181 610 |1632.70| —10 6.3 | 1.901| 2.890| 5.6
620 |1619.27 | —2832.7| 1.5633| 2.504| 8.8| 18.3 620 |1624.46| —10 0.9 | 1.940| 2.891 8.7
630 |1610.40| —28 9.8| 1.575| 2.480| 12.9| 18.5 630 |1617.77| —10 6.6 | 2.003| 2.891 | 11.8
710 |16 4.47|—2746.8| 1.639| 2.474| 165]| 18.7 710 |1613.14| —1023.0| 2.087| 2.890 | 14.6
500059 2011 UQ1ss 6 1.9 12634 0°9/ 2.117 126589 2002 CG12s 6 1.9194°50 0°6/ 1.7
5 1 |17 5.92| —2319.6| 2.555| 3.416| 10.2| 21.0 5 1 |17 5.34| —21335]| 1.978| 2.851| 12.1
511 |1659.28 | —23585| 2.486| 3.424| 7.3| 20.8 511 |1659.18| —2118.5| 1.905| 2.850 | 8.7
521 |1651.01 | —2435.2| 2.442 | 3.432 42| 20.6 521 |1651.07| —21 0.0| 1.856| 2.849 | 4.9
531 |1641.76 | —25 8.3 | 2.428| 3.440 1.1 204 531 |1641.79| —2039.0| 1.833| 2.847| 0.9
610 |1632.33| —2537.0| 2.443| 3.448 29| 205 610 |1632.34|—2017.1| 1.839| 2.844| 3.5
620 |1623.51|—26 1.3| 2.487| 3.455 6.0| 20.7 620 |1623.70| —1956.5| 1.872| 2.842| 7.5
630 |1616.04 | —2622.4| 2.558| 3.462 89| 20.9 630 |1616.73| —1939.7| 1.929| 2.839| 11.1
710 1161042 | —2641.8| 2.652| 3.469| 11.4| 21.1 710 |1612.00| —1928.9| 2.000| 2.836| 14.2
196581 2003 QS4s 6 1.9 139°07 5°3/31.218 512496 2016 RN> 6 1.9195725 074/ 2.1
5 1 |17 3.05|— 9 96| 1.866| 2.739| 12.8| 20.0 5 1 |17 2.89| —2520.3| 2.969| 3.827| 9.0
511 |1657.48| — 830.0| 1.803| 2.740 9.7| 198 511 |1656.89| —25 3.0| 2.887 | 3.824| 6.5
521 |1650.08| — 757.2| 1.763| 2.741 6.8| 19.6 521 |1649.59 | —2431.5| 2.831| 3.821 3.7
531 |1641.61 | — 734.3| 1.749| 2.742 53| 19.5 531 |1641.54| —23553| 2.804| 3.817| 0.8
610 |1633.01|— 724.1| 1.761| 2.743 6.7| 19.6 610 |1633.42| —2316.0| 2.807 | 3.813 2.4
620 |162521|— 727.6| 1.798| 2.744| 96| 19.8 620 |1625.86| —2235.8| 2.839| 3.808| 5.4
630 |1619.01 | — 744.8| 1.859| 2.745| 12.7| 20.0 630 |1619.44 | —2157.1| 2.809 | 3.802| 8.1
710 1161493 | — 814.3| 1.940| 2.745| 155]| 20.2 710 |161459| —21222| 2983 | 3.797 | 10.4
106435 2000 VMso 6 1.9 187785 171/ 2.218 127591 2003 BFe 6 1.9 72722 272/ 1.4
5 1 |17 5.01| —24525]| 2.750| 3.608 96| 19.8 5 1 |17 7.18| —18 8.9| 1.203| 2.185| 16.1
511 |165859 | —2522.6| 2.671| 3.607 70| 19.6 511 |17 1.21|—1753.3| 1.233| 2.186| 11.6
521 |1650.63 | —2549.6 | 2.618| 3.606 41| 19.4 521 | 165247 | —1737.6| 1.193| 2.188| 6.7
531 |1641.70 | —26 12.4 | 2.594| 3.605 13| 192 531 |1642.03| —1723.4| 1.178| 2.189 2.3
610 |1632.56 | —2630.5| 2.599 | 3.603 28| 19.3 610 |1631.36| —1713.1| 1.187| 2.191 5.3
620 |1623.96 | —26 44.3| 2.634| 3.601 58| 19.5 620 |1621.91|—17 89| 1.220| 2.192| 10.3
630 |1616.57 | —26 55.0| 2.695| 3.599 86| 19.7 630 |1614.88| —17 12.9| 1.274| 2.194| 14.9
710 11610.93| —27 44| 2780 | 3.596| 11.0| 19.9 710 1161096 | —1726.1| 1.348| 2.196 | 18.8
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6 1.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘
427476 2001hWB75 6 1.9199°07 1°6/ 1.217 82843 2001hQ050 6 1.9 231751 172/ 1.5
m o ’ m m o ’ o
5 1 |17 5.42|—1943.8]| 2.055| 2.927 11.8 22,5 5 1 |17 3.13| —19 45| 2.253| 3.126| 10.9
511 |1659.13| —19 54| 1.979| 2.924| 85| 223 511 |1657.44| —1851.8| 2.174| 3.119| 7.9
521 |1651.00 | —1824.0| 1.929| 2.921 48| 221 521 |1650.06| —1838.0| 2.121| 3.113| 4.5
531 |1641.78 | —17 41.5| 1.906 | 2.917 17| 218 531 |1641.66 | —1824.1| 2.094 | 3.106 1.3
610 |1632.43|—17 0.6| 1.911| 2.913 3.9 22.0 610 |1633.07| —1811.4| 2.096 | 3.100 3.5
620 |1623.86| —1624.3| 1.943| 2.908 77| 222 620 |1625.12| —18 15| 2.125| 3.093| 7.0
630 |1616.88| —1555.4| 2.001| 2.903| 11.2| 22.4 630 |161856| —1756.0| 2.180 | 3.085| 10.2
710 |1612.04| —15355| 2.080| 2.897| 142| 22.6 710 |11613.93| —1756.2| 2.257| 3.078| 13.1
173334 1999 WUy 6 1.9 20243 2°2/ 2.418 121590 1999 VM11o 6 1.9 3°78 0°8/ 1.5
5 1 |17 9.06| —27 86| 1.732| 2.601| 13.8| 20.7 5 1 |17 1.41| —2138.7| 2.198| 3.074| 11.0
511 |17 228 | —2731.8| 1.658| 2.598 | 10.2| 20.4 511 |1656.17 | —21 2.7 | 2.127| 3.074| 7.9
521 |1653.00 | —27 48.2| 1.607 | 2.596 6.1| 20.2 521 |1649.32| —2022.8| 2.080 | 3.074| 4.4
531 |1642.12| —27555| 1.582| 2.592 25| 19.9 531 |1641.53| —1940.8| 2.061 | 3.074 1.0
610 |1630.92| —2753.6| 1.584| 2.589 42| 20.0 610 |1633.67 | —1859.1| 2.070 | 3.074| 3.3
620 |1620.67 | —2744.1| 1.613| 2584 | 83| 20.3 620 |1626.52| —1820.6| 2.106| 3.075| 6.9
630 |1612.49 | —2730.7| 1.665| 2580 | 12.3| 20.5 630 |1620.81| —1747.7| 2.167| 3.076 | 10.1
710 |16 7.09| —2717.3| 1.739| 2575| 157| 20.7 710 |11617.00| —1722.6| 2.251| 3.077 | 12.9
475085 2005 UM g3 6 1.9 213%4 5°8/ 3.118 68674 2002 CV117 6 1.9324%°45 0°1/ 1.9
5 1 |1710.73| —4046.1| 2.867| 3.672| 10.7| 21.9 5 1 |17 3.80| —2318.9| 1.185| 2.084| 16.6
511 |17 3.11 | —41545| 2.782| 3.666 88| 21.7 511 |1659.27 | —2310.3| 1.113| 2.070| 12.2
521 |1653.38| —4252.1| 2.723| 3.659 70| 21.6 521 |1651.65| —22555| 1.061| 2.057| 6.9
531 |1642.21 | —4334.8| 2.691| 3.652 59| 215 531 |1641.96| —2234.6| 1.031| 2.044 1.2
610 |1630.55| —44 0.6| 2.687 | 3.645 6.2| 215 610 |1631.76 | —22 9.8 | 1.024| 2.032| 4.8
620 |1619.42 | —44 96| 2.711| 3.637 77| 216 620 | 162270 | —2144.6| 1.041| 2.021| 10.5
630 |16 9.79 | —44 44| 2761 | 3.629 96| 21.7 630 |1616.17 | —2123.9| 1.078| 2.011| 15.7
710 |16 2.35| —4349.4| 2.834| 3.620| 11.5| 21.9 710 11613.07| —2111.3| 1.132| 2.001| 20.2
397967 2008 YE1ss 6 1.9 15723 5°7/31.917 313098 2000 VReq 6 1.9 145°76 275/ 1.0
5 1 |17 3.83| —1130.4| 1.105| 2.005| 17.5] 20.1 5 1 |17 7.87| —1659.6| 1.885| 2.757 | 12.7
511 |1658.98 | —11 50| 1.054| 2.008| 13.1| 19.9 511 |17 0.87| —1623.0| 1.825| 2.768| 0.2
521 |1651.28 | —1048.5| 1.022| 2.011 85| 19.6 521 |1651.95| —1546.1| 1.780| 2.779| 5.4
531 |1641.86| —1045.0| 1.012| 2.016 57| 19.5 531 |1641.95| —1511.3| 1.781| 2.790 2.6
610 |1632.25|—1056.7| 1.024| 2.021 77| 19.6 610 |1631.95| —14412| 1.800| 2.799 | 4.6
620 |1623.95|—1124.0| 1.059| 2.027| 12.1| 19.9 620 |1622.90| —1418.3| 1.847| 2.808| 8.3
630 |1618.15|—12 57| 1.113| 2.033| 16.5| 20.2 630 |161565| —14 4.4 | 1.918| 2.816| 11.8
710 1161554 | —1259.2| 1.185| 2.041| 20.3| 20.4 710 1161070 —14 0.3 | 2.011| 2.823| 14.8
71893 2000 WM7 6 1.9 329°03 6°9/ 2.8 18 126392 2002 BD3 6 1.9 39°23 5°2/ 26
5 1 |17 6.49| —3318.3| 1.166| 2.049| 18.0| 18.8 5 1 |17 9.08| —3137.2| 1.501| 2.370| 15.
511 |17 1.75| —3426.1| 1.094| 2.035| 14.1| 18.5 511 |17 2.66| —3245.9| 1.444| 2378 | 11
521 |1653.32| —3521.7| 1.042| 2.022| 10.0| 18.3 521 |1653.35| —3344.3| 1.409| 2.388| 8
531 |1642.24| —3557.9| 1.011| 2.010 71| 18.1 531 | 164221 | —3427.1| 1.398| 2.398| 5
610 |1630.36 | —36 10.6 | 1.003 | 1.998 8.1| 181 610 |1630.77 | —3452.0| 1.413| 2.408| 6
620 |1619.70 | —36 0.9 | 1.016| 1.987 | 12.1| 18.3 620 | 162054 | —35 0.1| 1.453| 2.419| 9
630 |1612.05|—35350| 1.049| 1.978| 16.5| 18.5 630 |1612.79| —3455.7| 1.515| 2.430 3
710 |16 850|—35 15| 1.100| 1.969| 20.6 | 18.7 710 |16 8.26| —3444.8| 1597 | 2.441 6

65249 2002 FFg 6 1.9 285729 1472/29.0 18 11950 Morellet 6 1.9111°%3 0°7

e N el
rOROOORO ; CwNwWwo oL ;

5 1 |17 455|+15325]| 1.834| 2.616| 16.7| 18.9 5 1 |17 231|—2020.5]| 2.523| 3.392 0
511 |1658.66 | +1627.2| 1.778| 2.608| 15.4| 18.8 511 |1656.60 | —20 9.5| 2.460 | 3.403 7.
521 |1650.80 | +1655.3| 1.741| 2.600| 14.4| 18.7 521 |1649.47| —1956.9| 2.422| 3.415 4
531 |1641.77 | +1650.8 | 1.724| 2.593| 14.2| 18.7 531 |1641.56 | —19 43.3| 2.413| 3.425 0
610 |1632.58 | +1611.1| 1.727| 2.585| 14.8| 18.7 610 |1633.61| —1930.1| 2.432| 3.436 2
620 |1624.19 | +1457.6| 1.751| 2.578| 16.0| 18.7 620 |1626.31| —1918.6 | 2.479 | 3.447 6
630 |1617.48 | +1314.8| 1.794| 2.570| 17.6| 18.8 630 |1620.30| —1910.2| 2.552| 3.457 9
710 11613.02| +11 9.7| 1.855| 2.563| 19.3| 19.0 710 1161599 | —19 6.3 | 2.648| 3.467| 11
156321 2001 XH7g 6 1.9 58710 2°0/ 1.417 147786 2005 QA 149 6 19305741 2°6/ 2.8
5 1 |17 570 | —17 40.4| 1.503| 2.389| 14.5]| 19.7 5 1 |17 3.84| —3010.7| 1.945| 2.812| 12.6
511 |1659.68 | —17 33.3| 1.454| 2.404| 10.4| 19.5 511 |165852| —30 52| 1.846| 2.784 9.5
521 |1651.39 | —17 27.2| 1.427| 2.420 6.0 19.3 521 |1650.94| —2949.2| 1.770| 2.756 6.0
531 |1641.86| —17 23.1| 1.425| 2.437 2.1 19.0 531 |1641.84| —2921.7| 1.719| 2.728 2.9
610 |1632.31| —1722.4| 1.449| 2.453 46| 19.3 610 |1632.30| —2843.4| 1.696| 2.700 4.1
620 |1623.93|—1726.5| 1.498| 2.470 89| 195 620 |1623.44| —2757.2| 1.699 | 2.672 7.9
630 |1617.63| —1736.7| 1.571| 2.486| 12.8| 19.8 630 [1616.31| —27 7.6| 1.726| 2.644| 11.7
710 1161397 | —1753.5| 1.663| 2.503| 16.1| 20.1 710 [1611.64| —2619.6| 1.775| 2.617| 15.2
38642 2000 NY17 6 1.9 235790 0°5/ 2.0 18 68525 2001 VE3s 6 1.9120°78 172/ 2.3
5 1 |17 6.90 | —2331.5| 2.211| 3.076 | 11.4| 20.2 5 1 |17 659 —26 9.9| 1.797| 2.669| 13.2
511 |17 0.34| —2339.1| 2.121| 3.061 8.3| 19.9 511 |17 0.24| —26 4.8| 1.733| 2.676 9.6
521 |1651.79| —23 43.0| 2.055| 3.046 47| 197 521 |1651.72| —2552.4| 1.692| 2.682 5.6
531 |1641.95| —2342.6| 2.017| 3.030 1.0| 19.4 531 |1641.95| —2532.7| 1.677| 2.689 1.6
610 |1631.77 | —2338.4| 2.007 | 3.013 3.2| 195 610 |1632.08| —25 7.0| 1.689| 2.695 3.6
620 |1622.20| —2331.6| 2.026 | 2.996 7.1 19.7 620 |1623.21| —2438.3| 1.728| 2.701 7.7
630 |1614.14| —23245| 2.071| 2.978| 10.6| 19.9 630 |1616.28| —2410.1| 1.791| 2.707 | 11.5
710 |16 8.23| —2319.4| 2.138| 2.959| 13.7| 20.1 710 11611.85| —2345.9| 1.875| 2.712| 147
185217 2006 TSs7 6 1.9 93731 2°9/ 2617 344653 2003 RN 6 1.9 300°05 10°1/30.7
5 1 |17 858| —2825.1| 1.545| 2.418| 149| 20.1 5 1 |17 435|+ 3145]| 1.738| 2.580| 15.0
511 |17 2.07 | —2850.8| 1.483| 2.425| 11.1 19.9 511 |1658.78 | + 344.8| 1.658| 2.558 | 12.8
521 |165290 | —29 7.7| 1.443| 2.431 6.8| 19.6 521 |1651.04 |+ 356.5| 1.598| 2.536| 10.9
531 |1642.12| —29 13.3| 1.428 | 2.437 32| 19.4 531 |1641.87 |+ 344.4| 1562| 2514| 10.1
610 |1631.14| —29 7.7| 1.439| 2.443 47| 195 610 [163229| 4+ 3 57| 1.550| 2.493| 11.0
620 |1621.32| —2853.1| 1.475| 2.449 8.8| 19.8 620 [162334|+ 2 1.0| 1.561| 2.471| 13.2
630 |1613.82| —2833.8| 1.535| 2.454| 12.8| 20.0 630 |1616.03|+ 033.4| 1.595| 2.450 | 16.0
710 |16 9.31| —2814.7| 1.615| 2.460| 16.3| 20.3 710 [1611.06 | — 111.9| 1.647| 2.429| 18.7




EPHEMERIDES

6 1.9 6 1.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘ |4
38579 1999hXM15 6 1.9244°87 0°8/ 2.318 335181 2005hBI\/Ig 6 1.9 228790 2°9/ 2.918

m o ’ o m m o ’ o m
5 1 |1659.21| —26 0.0| 3.601| 4.459 76| 198 5 1 |17 7.52| —3150.4| 2577 | 3.420| 10.6]| 22.2
511 |1654.21 | —2556.6 | 3.510 | 4.447 55| 19.6 511 |17 0.66 | —32 0.9 | 2.482| 3.406 81| 22.0
521 |1648.12| —2549.5| 3.446 | 4.434 32| 19.4 521 |1651.94| —32 2.8 | 2.413| 3.390 53| 21.8
531 |1641.39 | —2538.6| 3.410| 4.422 1.0| 192 531 |1642.04| —3154.4| 2371 | 3.374 31| 21.6
610 |16 34.52 | —2524.5| 3.403| 4.409 21| 193 610 |1631.85| —3135.8| 2.350 | 3.357 3.8| 21.6
620 |1628.03| —25 8.3| 3.426| 4.396 45| 195 620 |1622.27| —31 87| 2.375| 3.339 65| 21.8
630 |1622.41|—2451.5| 3.477| 4.382 6.8| 19.6 630 |1614.13| —3036.2| 2.418| 3.321 95| 21.9
710 |1618.03| —2435.6| 3.551| 4.369 88| 1938 710 |16 8.02| —30 2.1 | 2.484| 3.302| 12.1| 221
8269 Calandrelli 6 1.9 233°35 4°8/31.218 371935 2008 EV7g 6 1.9 2014 4°7/ 2817
5 1 |17 460 — 943.1| 2.109| 2.974| 11.8] 18.2 5 1 |17 7.91| —3053.7| 1.336| 2.214| 16.5| 20.5
511 |165859|— 9 65| 2.028| 2.962 9.0| 18.0 511 |17 2.02| —3141.1| 1.278| 2.219| 125| 20.3
521 |1650.77 | — 834.8| 1.971| 2.949 62| 17.8 521 |1653.08| —3217.1| 1.242| 2.225 82| 20.1
531 |1641.83|— 811.2| 1.941| 2.935 48| 17.7 531 |1642.23| —3237.5| 1.228| 2.232 49| 19.9
610 |1632.64 | — 758.0| 1.939| 2.921 6.1| 17.7 610 |1631.10| —3241.0| 1.239| 2.239 6.1| 20.0
620 |1624.07|— 756.8| 1.963| 2.907 9.0| 17.9 620 |1621.31| —3230.0| 1.274| 2.247| 10.0| 20.2
630 |1616.93|— 8 8.0| 2.012| 2.801| 12.1| 18.1 630 |1614.17| —32 9.8| 1.331| 2.255| 14.1| 20.5
710 1161180 — 831.0| 2.081| 2.876| 149| 18.2 710 1161043 | —3146.6| 1.406| 2.263| 17.7| 20.7
472692 2015 EBgs 6 1.9 6588 6°9/30.2 17 396977 2005 SK100 6 1.9239°15 172/ 1.4 18
5 1 |17 273| — 652.4| 1.750| 2.622| 135]| 20.8 5 1 |17 1.92| —1936.5| 2.601| 3.470 97| 213
511 |1657.22|— 537.3| 1.702| 2.635| 10.5| 20.6 511 |1656.42| —19 9.7 | 2.516 | 3.460 70| 21.1
521 |1649.93| — 431.0| 1.678| 2.647 79| 205 521 |1649.47 | —18 40.8 | 2.457 | 3.448 40| 20.9
531 |1641.67 | — 338.7| 1.679| 2.660 6.9| 20.5 531 |1641.63| —18 11.1 | 2.425| 3.437 13| 207
610 |1633.43|— 3 41| 1.706| 2.673 82| 20.6 610 |1633.64 | —17 42.3| 2.422| 3.425 32| 208
620 |1626.12| — 2489 | 1.757| 2.686| 10.8| 20.7 620 |1626.18| —17 16.5| 2.448 | 3.413 6.3| 21.0
630 |1620.48| — 252.7| 1.830| 2.700| 13.6| 21.0 630 |1619.92| —1655.5| 2.500 | 3.401 93| 21.2
710 11617.00 — 313.2| 1.922| 2.713| 16.1| 21.2 710 |1615.32| —1640.8| 2.575| 3.388| 11.9| 21.3
300165 2006 VW14 6 1.9 181982 0°6/ 1.6 18 37574 1990 QE¢ 6 1.9321°78 1472/ 3.6 18
5 1 |17 2.37| —2040.9| 2.789| 3.655 93| 223 5 1 |1711.88| —5115.1| 1527 | 2.325| 18.8]| 18.1
511 |1656.60 | —20 26.9 | 2.714| 3.655 6.6 22.1 511 |17 6.34| —53 25| 1.447| 2303| 16.9| 17.9
521 |1649.49 | —2010.9 | 2.664| 3.655 3.7 21.9 521 |1656.33| —5427.2| 1.386| 2.281| 153 | 17.7
531 |1641.61 | —1953.6| 2.642| 3.655 08| 21.7 531 |1642.86| —5517.9| 1.344| 2260 | 14.3| 17.6
610 |1633.62| —1936.2| 2.650 | 3.655 27| 218 610 |1628.08| —5527.5| 1.322| 2240 | 145| 17.6
620 |1626.19| —1920.1| 2.687 | 3.654 57| 22.0 620 |1614.56 | —5455.8| 1.320| 2.220| 15.8| 17.6
630 |1619.91|—19 7.0| 2.750| 3.652 85| 22.2 630 |16 4.64| —53499| 1.336| 2201 | 17.9| 17.7
710 |161522| —1858.1| 2.837| 3.650| 10.9| 22.4 710 |1559.66 | —5222.0| 1.370| 2.183| 20.3| 17.8
94441 2001 Tlesg 6 1.9 26781 279/ 2.318 115576 2003 UMsgg 6 1.9103°15 4°0/ 1.0 18
5 1 |17 9.28| —2623.0| 1.257| 2.143| 16.8| 19.3 5 1 |17 4.98| —10 2.8| 2.090| 2.956| 11.9| 19.0
511 |17 3.13|—27 81| 1.196| 2.145| 12.4| 19.1 511 |1658.67| — 9581 | 2.035| 2.971 89| 188
521 |1653.76 | —27 46.9 | 1.156 | 2.147 75| 188 521 |1650.71| — 959.9| 2.004| 2.985 58| 18.6
531 |1642.34|—28155| 1.139| 2.149 32| 18.6 531 |1641.82| —10 9.7 | 1.999 | 2.999 40| 18.6
610 |1630.52 | —2832.2| 1.146| 2.152 52| 187 610 |1632.90| —1028.0| 2.023| 3.012 53| 187
620 |1620.01|—2838.3| 1.178| 2.154| 10.1| 19.0 620 |1624.77 | —1054.9| 2.073| 3.026 8.1| 18.9
630 |1612.22|—2837.9| 1.231| 2.157| 14.8| 19.2 630 |1618.14| —1129.7| 2.140| 3.039 | 11.0| 19.1
710 |16 7.97|—28359| 1.303| 2.160| 18.7| 19.5 710 1161350 | —1211.3| 2.246| 3.052| 13.6| 19.3
54580 2000 QE16s 6 1.9 356°37 7°5/ 4.918 391379 2006 WP 6 1.9178°43 2°4/ 2716
5 1 |17 8.08| —44 0.0| 2.105| 2.918| 13.8| 18.9 5 1 |17 5.45| —29335]| 2.627| 3.479| 10.2| 21.9
511 |17 157 | —4430.3| 2.033| 2918 | 11.5| 188 511 |1659.05| —30 1.4| 2.551 | 3.480 76| 217
521 |165259 | —44 426 | 1.982| 2.917 92| 18.6 521 |1650.98 | —3023.0| 2.500| 3.481 48| 215
531 |1642.12| —4433.0| 1.955| 2.917 77| 185 531 |1641.88| —3036.7 | 2.476 | 3.481 26| 21.4
610 |1631.46| —44 1.0| 1.954| 2.917 77| 185 610 |1632.58| —3042.3| 2.482| 3.481 35| 21.4
620 |1621.89 | —43 9.4 | 1.978| 2.917 93| 18.6 620 |1623.90| —3040.6| 2.516 | 3.481 6.1| 21.6
630 |1614.45| —42 40| 2.025| 2917 | 11.5| 18.8 630 |1616.57 | —3033.9| 2.576 | 3.481 89| 218
710 |16 9.81 | —4051.7| 2.095| 2.917| 13.9| 18.9 710 |1611.13| —3024.8| 2.660| 3.480| 11.3| 21.9
264014 2009 PYs 6 1.9 12734 5°5/31.317 40007 Vieuxtemps 6 1.9284°06 1°5/ 2218
5 1 |17 2.13|—1314.0| 1.196| 2.097| 16.4| 19.3 5 1 |17 659| —24446| 1.806| 2.679| 13.1| 188
511 |1657.59 | —1215.0| 1.144| 2.099 | 12.2| 19.0 511 |17 059 | —2516.5| 1.720| 2.664| 9.6 | 18.5
521 |1650.44 | —1120.4| 1.112| 2.102 79| 188 521 |1652.17| —2545.0| 1.657 | 2.648 57| 183
531 |1641.78| —1035.7| 1.102| 2.106 55| 18.7 531 |1642.11| —26 82| 1.620| 2.631 1.8| 18.0
610 |1633.00| —10 5.8| 1.116| 2.110 77| 188 610 |1631.54| —2625.1| 1.610| 2.615 39| 18.1
620 |162543|— 9535| 1.152| 2.116| 11.8| 19.1 620 |1621.67 | —2636.2| 1.626 | 2.599 82| 183
630 |1620.16 | — 959.5| 1.209| 2.122| 16.0| 19.3 630 |1613.62| —2643.6| 1.667| 2583 | 12.2| 18.5
710 |1617.81| —1022.1| 1.283| 2.130| 19.6| 19.6 710 |16 8.18| —2650.2| 1.729| 2567 | 157| 18.7
503516 2016 FWs 6 1.9 13%5 0°3/ 1.917 422908 2002 RQ204 6 1.9262°62 0°9/ 2217
5 1 |17 496 | —2116.2| 1.123| 2.024| 17.2| 20.3 5 1 |17 7.16| —24554| 1.666| 2.542| 139]| 215
511 |17 0.03 | —2148.8| 1.069| 2.027 | 12.4| 20.0 511 |17 1.07| —24549| 1581 | 2527 | 10.2| 21.3
521 |1652.01 | —2220.7| 1.035| 2.031 70| 197 521 |1652.45| —24480| 1.520| 2.512 59| 21.0
531 |1642.05| —2249.8| 1.023| 2.036 12| 19.4 531 |1642.15| —24 34.2 | 1.484| 2.497 1.4 20.6
610 |1631.81 | —2315.4| 1.034| 2.042 47| 19.6 610 |1631.42| —24 14.4| 1.474| 2.481 40| 20.8
620 |1622.90|—2337.7| 1.068| 2.040| 10.3| 20.0 620 |1621.53| —2351.1| 1.491| 2.465 86| 21.0
630 |1616.67 | —2359.0| 1.123| 2.057 | 15.2| 20.3 630 |1613.65| —2328.1| 1.531| 2.449| 13.0| 21.2
710 11613.87 | —2421.3| 1.196| 2.066| 19.2| 20.5 710 |16 854| —23 93| 1591 | 2.432| 16.7| 21.4
106030 2000 SB3q0 6 1.9 10631 476/ 3.318 364351 2006 UFaxgo 6 1.9288755 1°6/ 1.5 18
5 1 |1712.81| —3333.7| 1.624| 2.479| 153]| 19.6 5 1 |17 581 | —1942.6| 1.515| 2.401| 145]| 21.6
511 |17 4.95|—33586| 1.572| 2499 | 11.6| 19.4 511 |17 0.34| —19223| 1.424| 2376 | 10.6| 21.3
521 |1654.42|—34 93| 1.542| 2518 78| 19.2 521 |1652.17 | —1859.2| 1.356 | 2.350 6.1| 21.0
531 |1642.41|—34 29| 1.538| 2.537 49| 19.1 531 |1642.13| —18345| 1.311| 2.324 1.8| 20.6
610 |1630.42| —3339.8| 1.559| 2.556 56| 19.2 610 |1631.48| —1810.5| 1.293| 2.298 48| 208
620 |1619.85|—33 3.8| 1.607| 2.573 89| 19.4 620 |1621.57 | —1750.4| 1.299 | 2.272 99| 21.0
630 |1611.80| —3221.0| 1.679| 2591 | 12.4| 19.6 630 |1613.67 | —1737.4| 1.328| 2.245| 146| 21.2
710 |16 6.82| —3137.6| 1.772| 2.607| 155| 19.9 710 |16 867 | —1734.1| 1.376| 2.219| 18.7| 21.4
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EPHEMERIDES

6 1.9 6 1.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
5725 Nérdkl‘ingen 6 1.9115°72 4°1/ 2.218 507100 2009 HM 44 6 1.9 10792 4°3/ 1.6 17
m o ’ o m h m o ’ o m
5 1 |1712.01|—2932.7| 1.881| 2737 | 13.4]| 17.2 5 1 |17 3.63| — 9475]| 1.624| 2504| 14.0]| 19.8
511 |17 4.46|—3053.4| 1.812| 2.742| 10.1| 17.0 511 |1658.23| —10 9.2| 1.563| 2507 | 10.5| 19.6
521 |1654.32|—32 7.9| 1.768| 2.747 6.7| 16.8 521 |1650.70 | —1041.1 | 1.525| 2.511 6.8| 19.4
531 |1642.46 | —3311.2| 1.751| 2.752 42| 16.7 531 |1641.88| —11236| 1.512| 2515| 43| 19.3
610 |1630.15| —34 0.0| 1.763| 2.757 53| 16.8 610 |1632.86| —1216.3| 1.525| 2.521 58| 19.4
620 |1618.71 | —3433.7| 1.801| 2.762 85| 17.0 620 |1624.72| —1317.3| 1563 | 2527| 9.3| 19.6
630 |16 9.30 | —34549| 1.865| 2.767| 11.9| 17.2 630 |1618.38| —14247| 1.626| 2535| 12.9| 19.8
710 |16 2.71|—35 7.9| 1.950| 2.771| 148| 17.4 710 |1614.48| —1536.4| 1.708| 2543 | 16.0| 20.1
193658 2001 DH'so 6 1.9 14416 1°1/ 2.218 251695 1995 W(Cs33 6 1.9231°17 1°0/ 1.6 18 R
5 1 |17 6.74| —2436.7| 2.066| 2.933| 12.0| 20.3 5 1 |17 7.37| —1957.2| 1.883| 2.756 | 12.7| 215
511 |17 0.20 | —2455.7| 1.998 | 2.939 87| 20.1 511 |17 0.90| —1950.0| 1.800| 2.745| 9.2| 21.3
521 |1651.69 | —2510.4| 1.954| 2.944| 5.0]| 19.9 521 |1652.22| —1941.1| 1.741| 2.733| 52| 21.0
531 |1642.01 | —2519.8| 1.938| 2.950 1.4 197 531 |1642.14| —1930.8| 1.708| 2.721 12| 207
610 |1632.16 | —2524.0| 1.949| 2.955 33| 1938 610 |1631.71| —1920.5| 1.703| 2.708 3.9 20.9
620 |1623.12| —2524.1| 1.988| 2.960 71| 20.1 620 |1622.03|—1912.0| 1.725| 2.694| 81| 21.1
630 |1615.76 | —2522.3| 2.053| 2.964| 10.5| 20.3 630 |1614.09| —19 7.3| 1.772| 2.680| 12.0| 21.3
710 |1610.65| —2521.3| 2.140| 2.968| 13.4| 20.5 710 |16 856| —19 85| 1.840| 2.665| 154| 21.5
387779 2003 UAo: 6 1.9 213°47 1°0/ 2.218 131660 2001 XM 144 6 1.9187°04 1°7/ 1.418
5 1 |17 6.12| —25 0.7| 2.453| 3.314| 106]| 21.7 5 1 |17 6.12| —1722.7| 2.056| 2.927| 11.9| 20.6
511 |1659.61 | —25155| 2.369| 3.306 77| 215 511 |1659.71| —17 17.7| 1.983| 2.927| 86| 20.4
521 |1651.34 | —2526.2| 2.309| 3.298 45| 21.3 521 |1651.42| —1713.3| 1.935| 2.926| 49| 20.2
531 |1641.97 | —2532.0| 2.278| 3.290 1.3 21.1 531 |1642.00| —17 10.3| 1.914| 2.925 1.8| 20.0
610 |1632.33|—2532.9| 2.276| 3.281 3.0 21.2 610 |1632.38| —17 9.7 | 1.921| 2.923 3.9 20.1
620 |1623.29 | —2530.1| 2.302| 3.271 6.4| 21.4 620 |1623.51|—1712.7| 1.955| 2.921 76| 203
630 |1615.63 | —2525.3| 2.355| 3.261 95| 21.6 630 |1616.21 | —1720.3| 2.015| 2.918| 11.0| 20.5
710 |16 9.93| —2521.1| 2.430| 3.250| 12.3| 21.7 710 |1611.06 | —1733.6| 2.097 | 2.915| 14.0| 20.7
248160 2004 VUg 6 1.9 239782 072/ 1.918 429992 2013 PUs3g 6 1.9258°87 375/ 3.418
5 1 |17 7.22| —2147.3| 2.133| 3.000| 11.7| 20.8 5 1 |17 9.89| —3339.0| 2.007| 2.854| 13.1| 21.4
511 |17 0.66 | —22 10.2 | 2.045| 2.987 85| 20.6 511 |17 2.87| —33246| 1.906| 2.831| 10.0| 21.1
521 |1652.06 | —2231.9| 1.982| 2.974| 48| 20.4 521 |1653.41| —3255.8| 1.828| 2.806 | 6.7| 20.9
531 |1642.10| —2251.1| 1.947| 2.960 0.8| 20.0 531 |1642.34|—3210.8| 1.777| 2.781 3.8| 20.6
610 |1631.75|—23 7.6| 1.940| 2.946 3.3 20.2 610 |1630.87 | —3110.6| 1.754| 2.754| 46| 20.6
620 |1622.00|—2321.8| 1.961| 2.931 72| 20.4 620 |1620.23| —2959.1| 1.759| 2.727| 81| 20.8
630 |1613.80| —2335.0| 2.008| 2.916| 10.8| 20.6 630 |1611.52| —2842.4| 1.790| 2.700 | 11.8| 20.9
710 |16 7.80| —2349.1| 2.077| 2.900| 14.0| 20.8 710 |16 5.47| —27272| 1.842| 2672| 152| 21.1
87772 2000 SQo7 6 1.9 29833 1°2/ 1.518 100167 1993 UN» 6 1.9 87°91 1°9/ 2517
5 1 |17 3.90|—2117.1| 1.605| 2.490| 13.8| 19.5 5 1 |17 835| —2744.1| 1.705| 2.574| 139]| 20.1
511 |1658.68 | —2041.8| 1.522| 2.473| 10.0| 19.2 511 |17 1.50| —27415| 1.653| 2594 | 10.2| 19.9
521 |1651.08| —20 1.2| 1.462| 2.457 57| 18.9 521 |1652.42| —2730.0| 1.624| 2613| 6.0| 19.7
531 |1641.94|—1917.3| 1.427| 2.440 1.4| 186 531 |1642.14| —27 9.2| 1.621| 2.632 22| 195
610 |1632.45|—1833.2| 1.418| 2.423 44| 188 610 |1631.92| —2640.8| 1.645| 2.651 3.9| 19.7
620 |1623.79 | —1752.9| 1.435| 2.407 9.1| 19.0 620 |1622.89| —26 80| 1.695| 2669 | 7.9| 19.9
630 |1617.06 | —17 20.3| 1.474| 2.391| 13.4| 19.2 630 |1615.98| —25353| 1.770| 2.687 | 11.6| 20.2
710 1161297 | —1658.3| 1.534| 2.375| 17.2| 19.4 710 |1611.70| —25 6.2| 1.866| 2.705| 14.7| 20.4
149965 2005 TB10s 6 1.9 277720 179/ 2.6 18 491333 2011 WP143 6 1.9230°95 079/ 2.4 18
5 1 |17 3.66| —2836.4| 2.321| 3.182| 11.0| 20.3 5 1 |17 2.85| —2642.3| 2.354| 3.220| 10.8| 21.1
511 |1658.01 | —2835.6 | 2.228| 3.165 82| 20.1 511 |1657.23| —2620.1| 2.278| 3.218| 7.8| 20.9
521 |1650.52 | —28 27.3 | 2.160 | 3.147 50| 19.9 521 |1649.97 | —2551.0| 2226 | 3.215| 45| 20.7
531 |1641.85|—2810.9| 2.119| 3.129 21| 197 531 |1641.76 | —2515.6 | 2.201 | 3.213 13| 20.4
610 |1632.89 | —2747.0| 2.106| 3.111 34| 197 610 |1633.45| —24356| 2.205| 3.211 29| 20.6
620 |1624.55|—2717.6| 2.121| 3.092 6.7| 19.9 620 |1625.84| —2353.7| 2.236| 3.208| 6.3| 20.8
630 |1617.65| —26459| 2.161| 3.074| 10.0| 20.1 630 |1619.66 | —2313.1| 2.294| 3.206| 95| 21.0
710 1161279 | —26 15.3| 2.224| 3.055| 12.9| 20.2 710 |1615.40| —2236.8| 2.375| 3.204| 12.2| 21.1
438603 2007 VLi73 6 1.9 191°78 0°9/ 2.118 208655 2002 FG1» 6 1.9142°77 1°0/ 2.2 17
5 1 |17 6.91| —2331.9| 2.493| 3.353| 10.4]| 21.7 5 1 |1710.28| —24525| 1.740| 2.609 | 13.7| 21.2
511 |17 0.15| —24 58| 2.414| 3.351 76| 215 511 |17 296 | —24599| 1.678| 2.620| 10.0| 21.0
521 |1651.64 | —2437.4| 2.360| 3.350 43| 213 521 |1653.31|—25 1.3| 1.639| 2630| 57| 20.7
531 |1642.03|—25 5.4 | 2.335| 3.347 12| 21.0 531 | 164231 | —2456.0| 1.627 | 2.640 15| 205
610 |1632.16 | —2528.9| 2.340| 3.345 29| 21.2 610 |1631.19| —2444.7| 1.642| 2.648 37| 20.6
620 |1622.87|—25483| 2.373| 3.342 6.3| 21.4 620 |1621.17| —2429.7| 1.685| 2.657| 8.0| 20.9
630 |1614.95| —26 4.6| 2.434| 3.338 93| 21.6 630 |1613.22| —2414.4| 1.752| 2.664| 11.9| 21.2
710 |16 8.95|—2619.8| 2517 | 3.334| 12.0| 21.7 710 |16 7.97| —24 20| 1.840| 2671| 152]| 21.4
471742 2012 UNgg 6 1.9 216727 0°5/ 1.8 17 338589 2003 SP144 6 1.9301726 8°8/ 4.416
5 1 |17 414 | —2123.4] 2.124| 2.997| 115]| 22.1 5 1 |17 9.15| —4326.9| 1.755| 2580 | 15.6]| 20.1
511 |1658.29 | —21 13.4| 2.048| 2.993 83| 21.9 511 |17 3.05| —44129| 1.669| 2562 | 13.1| 19.9
521 |1650.62 | —21 0.5| 1.997 | 2.990 46| 21.7 521 |1653.81 | —4439.8| 1.604| 2544 | 10.6| 19.7
531 |1641.86 | —2045.5| 1.972| 2.986 08| 21.4 531 |1642.44| —4441.7| 1562 | 2527| 9.0| 19.6
610 |1632.91|—2029.6| 1.976| 2.982 33| 21.6 610 |1630.49| —4416.0| 1.543| 2509 | 9.1| 195
620 |1624.68| —2014.6| 2.007 | 2.977 71| 218 620 |1619.62| —43249| 1548 | 2.492| 11.0| 19.6
630 |1617.97| —20 2.8| 2.063| 2.973| 10.5| 22.0 630 |1611.27| —42150| 1.576| 2.475| 13.8| 19.7
710 11613.32| —1956.0| 2.141| 2.968| 13.5| 22.2 710 |16 6.33| —4055.4| 1.624| 2.458| 16.8| 19.9
4056 Timwarner 6 1.9 100749 7°3/31.018 500173 2012 FX4g 6 1.9 40724 078/ 2.117
5 1 |17 431|— 3288/ 1.833| 2.693| 13.6| 16.8 5 1 |17 6.04| —2426.1| 1.202| 2.183] 16.1| 21.3
511 |165836|— 2487 | 1.782| 2.704| 10.8| 16.6 511 |17 0.41| —24236| 1.240| 2.193| 11.7| 21.1
521 |1650.60 | — 2209 | 1.753| 2.714| 83| 16.5 521 |1652.05| —24145| 1.200| 2.203| 6.6| 20.8
531 |1641.84|— 2 88| 1.749| 2.725 73| 16.4 531 |1642.11| —23585| 1.201| 2.214 1.4| 205
610 |1633.06 | — 214.7| 1.771| 2.735 8.3| 16.5 610 |1632.10| —2337.8| 1.218| 2.225| 43| 20.7
620 |1625.14 | — 2382 | 1.818| 2.745| 10.7| 16.7 620 |1623.44| —23156| 1.250| 2237 | 94| 21.1
630 |1618.87|— 318.0| 1.888| 2.755| 13.4| 16.9 630 |1617.24| —22559| 1.322| 2250 | 13.8| 21.4
710 |1614.74| — 4109| 1.977| 2.765| 158| 17.1 710 |1614.13| —22422| 1.404| 2262 | 17.6| 21.6
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EPHEMERIDES

6 1.9 6 1.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
195203 2OO2hCN301 6 1.9349°64 3°4/ 2.817 424142 2oo7hcol 6 1.9 53748 5°9/31.317
m o ’ o m o ’ o m
5 1 |17 1.12|—2934.7] 1.226| 2.120]| 16.6 5 1 |17 381|—9 7.7| 1567 | 2.447| 14.4]| 205
511 |1657.34| —2942.2| 1.158| 2.110| 12.4 511 |165828| — 8254| 1.516| 2.457| 109| 20.3
521 |1650.58 | —29 37.2 | 1.111| 2.101 7.8 521 |1650.68| — 751.5| 1.487| 2.467| 7.6| 20.2
531 |1641.91|—2918.0| 1.085| 2.094 3.7 531 |1641.92| — 720.7| 1.483| 2477| 59| 20.1
610 |1632.86| —2845.7| 1.082| 2.088 5.2 610 |1633.13| — 722.8| 1.503| 2.488| 7.4| 20.2
620 |1625.00| —28 4.6| 1.102| 2.083| 10.0 620 | 162534 — 731.7| 1.540| 2.498| 10.5| 20.4
630 |1619.67 | —27 20.7 | 1.143| 2.080 | 14.6 630 |1619.42| — 755.7| 1.616| 2509 | 13.9| 20.6
710 |1617.64| —2640.2| 1.202| 2.079| 18.7 710 1161591 | — 832.6| 1.703| 2520| 16.8| 20.9
403224 2008 UJoig 1.9 272°14 1°7/ 2. 149985 2005 ULsy 6 1.9 70°96 2°2/ 2.5 17
5 1 |17 8.60| —2537.6| 1.324| 2.209| 16.2 5 1 |17 7.60| —27 22| 1.600| 2.475| 14.4]| 20.1
511 |17 2.66 | —2550.6 | 1.249| 2.198 | 11.9 511 |17 1.28| —27229| 1541 | 2.485| 10.6| 19.9
521 |1653.59 | —2556.7 | 1.195| 2.187 7.0 521 |1652.49| —2736.0| 1.505| 2.495| 6.3| 19.7
531 |16 42.41|—2553.8| 1.164| 2.176 2.1 531 |1642.25| —2740.0| 1.494| 2504| 25| 19.4
610 |1630.70 | —2542.1| 1.158| 2.165 4.7 610 |1631.87| —2735.1| 1.500| 2514| 42| 19.6
620 |1620.09| —2524.4| 1.177| 2.154| 10.0 620 |1622.62| —2723.4| 1550 | 2524 | 84| 198
630 |1612.01|—25 52| 1.217| 2.143| 15.0 630 |161554 | —27 88| 1.615| 2534 | 12.3| 20.1
710 |16 7.34| —24495| 1.276| 2.131| 19.2 710 |1611.27| —2655.0| 1.700| 2544 | 1561| 20.3
95532 2002 EA76 1.9 305°94 0°0/ 1. 302419 2002 CZ21 1.9 17432 1°6/ 2.6 17
5 1 |17 1.98| —2345.3| 2.171| 3.044| 11.2 5 1 |17 3.73| —28 6.3| 2.606| 3.464| 10.1| 21.9
511 |1656.74 | —2316.6 | 2.091 | 3.036 8.1 511 |1657.78| —28 42| 2531 | 3.465| 7.4| 21.8
521 |1649.77 | —22 42.5| 2.036| 3.028 45 521 |1650.28 | —2755.6 | 2.481| 3.467| 45| 21.6
531 |1641.76 | —22 3.9| 2.007 | 3.021 0.7 531 |1641.88| —27 40.2 | 2.458 | 3.468 18| 21.4
610 |1633.59 | —2123.3| 2.007| 3.013 3.1 610 |1633.37 | —2719.0 | 2.464 | 3.469 29| 215
620 |1626.12| —2043.4| 2.034| 3.006 6.9 620 | 162551 | —2653.6| 2.499| 3.469| 59| 21.7
630 |1620.11|—20 7.2| 2.086| 2.998 | 10.3 630 |1618.98| —2626.8| 2560 | 3.469| 88| 21.8
710 |1616.09 | —1937.3| 2.160| 2.991 | 13.2 710 |1161425| —26 1.2| 2.645| 3.469 | 11.3| 22.0
465837 2010 ME s 1.9 273°06 1°3/ 2. 42919 1999 SS, 1.9 303°79 0°3/ 2.0 18
5 1 |17 752 | —25 83| 1.499| 2.380| 14.9 5 1 |17 5.38| —2311.9| 1.333| 2.224| 157]| 19.0
511 |17 159 | —2518.0| 1.420| 2.367 | 10.9 511 |17 045| —2310.1| 1.244| 2.198| 11.6| 18.7
521 |1652.87|—2521.6| 1.363| 2.355 6.4 521 |1652.47|—23 3.0| 1.177| 2.172| 6.6 | 18.3
531 |1642.30|—2517.7| 1.330| 2.343 1.8 531 | 164231 | —2250.2| 1.133| 2.147 1.2 17.9
610 |1631.25|—25 6.7 | 1.323| 2.330 43 610 |1631.41| —2232.8| 1.113| 2.121 46| 18.1
620 |1621.16 | —2451.0| 1.342| 2.317 9.2 620 |1621.33| —2213.6| 1.118| 2.096 | 10.3| 18.3
630 |1613.29 | —2434.3| 1.383| 2.305| 13.8 630 |1613.56| —2156.9| 1.143| 2.071| 155| 18.5
710 |16 8.46| —2420.9| 1.443| 2.292| 17.7 710 |16 9.09| —2146.6| 1.187| 2.047| 20.0| 18.7
284102 2005 QO177 1.9 174%9 1°7/ 2. 370178 2002 CO12 1.9 166°13 9°3/29.1 17
5 1 |1710.38| —2614.9| 1.406| 2.284| 15.8 5 1 |17 4.90| +11339| 2798 | 3573| 11.7| 225
511 |17 3.61 | —2620.6| 1.340| 2.286| 11.6 511 |1658.32| 412224 | 2.747| 3580 | 10.4| 22.4
521 |1653.93| —2618.0| 1.296| 2.287 6.8 521 |1650.46 | +12545| 2.710| 3587 | 9.6 | 22.4
531 |1642.46|—26 5.7| 1.276| 2.288 2.1 531 |1641.91|+13 6.7| 2.715| 3592| 93| 22.4
610 |1630.72| —2544.8| 1.282| 2.289 45 610 |1633.32|+1257.5| 2.736| 3597 | 9.8| 22.4
620 |1620.24 | —25185| 1.313| 2.289 9.4 620 |1625.34|+1227.3| 2.782| 3.601| 109| 225
630 |1612.26 | —2451.8| 1.367| 2.288| 14.0 630 |161851|+1138.4| 2.840| 3.604| 122| 22.6
710 |16 7.51| —2429.2| 1.440| 2.288| 17.8 710 |1613.24|+1033.9| 2.936| 3.606 | 135| 22.7
126890 2002 EZ10: 1.9 157715 5%2/31. 175871 1999 VVios 1.9 223727 0°4/ 2.1 17
5 1 |17 537 | — 7345]| 1.957| 2.820| 12.7 5 1 |17 821| —2331.3| 1.880| 2.758| 12.8| 21.6
511 |1659.15|— 722.0| 1.892| 2.824| 0.7 511 |17 156 | —2331.3| 1.806| 2.749| 9.3| 21.4
521 |1651.11|— 718.3| 1.852| 2.827 6.8 521 |1652.65| —2326.8| 1.748| 2.739| 53| 21.1
531 |1641.98| — 7255 | 1.837| 2.830 5.2 531 | 164230 | —2317.3| 1.716 | 2.729 1.0| 208
610 |1632.71|— 7448| 1.850| 2.832 6.4 610 |1631.62| —23 38| 1.712| 2.718 36| 21.0
620 |1624.22| — 816.1| 1.889| 2.835 9.2 620 |1621.73| —2248.1| 1.735| 2706 | 7.9| 21.2
630 |1617.29 | — 858.2| 1.952| 2.837| 12.2 630 |1613.64 | —22332| 1.783| 2.694| 11.8| 21.4
710 1161248 | — 949.4| 2.037| 2.839| 14.9 710 |16 8.04| —22222| 1.852| 2.681| 152| 21.6
242053 2002 RV24s 1.9 336°79 0. 138229 2000 FV1g 1.9 152766 4°4/31.8 17
5 1 |1659.71| —12 4.0| 1.407| 2.302| 14.8 5 1 |17 6.82| —1010.7| 1.995| 2.859 | 12.4| 20.0
511 |1655.79 | —11 46| 1.335| 2.287| 11.1 511 |17 0.14| — 952.0| 1.933| 2.868| 9.3| 19.8
521 |1649.52 | —10 87| 1.285| 2.272 7.5 521 |1651.65| — 9394 | 1.805| 2.875| 6.2| 19.7
531 |1641.76 | — 921.6| 1.258| 2.258 5.7 531 |1642.12| — 9350| 1.884| 2.882| 4.4 | 19.6
610 |1633.67| — 8484 | 1.255| 2.245 7.6 610 |163250| — 9404 | 1.901| 2889 | 57| 19.7
620 |1626.44 | — 832.3| 1.274| 2.233| 115 620 |1623.69| — 9559 1.945| 2.895| 87| 19.8
630 |1621.13| — 834.7| 1.315| 2.222| 15.4 630 |1616.49 | —1021.3| 2.014| 2.900| 11.8| 20.1
710 |1618.44| — 8545| 1.374| 2.213| 19.0 710 |1611.42| —1055.7| 2.103| 2.905| 145| 20.2
435665 2008 SNogp 1.9 237728 275/ 1. 478261 2011 UB4qo 1.9 162°18 1°3/ 1.4 17
5 1 |17 3.81|—17 82| 1.907| 2.785| 12.3 5 1 |17 237| —18 53| 2.675| 3542| 96| 223
511 |1658.17 | —1633.9| 1.835| 2.782 8.9 511 |1656.68 | —1753.9| 2.604| 3546 | 6.9| 22.1
521 |1650.61 | —1559.1| 1.786| 2.778 5.3 521 |1649.63| —17 42.4| 2.559 | 3.550 3.9 22.0
531 |1641.92| —1526.2| 1.764| 2.774 2.5 531 |1641.80| —17 31.5| 2.542 | 3.553 14| 21.8
610 |1633.05|—1457.7| 1.770| 2.770 45 610 |1633.87 | —1722.3| 2.554 | 3.556 31| 21.9
620 |1624.97 | —1436.0| 1.801| 2.765 8.3 620 |1626.52| —17159| 2595 | 3559 | 6.0 22.1
630 |161851|—1423.2| 1.857| 2.761| 11.8 630 |1620.34| —17 13.7| 2.661| 3.561 88| 223
710 1161423 | —1420.1| 1.934| 2.757| 14.9 710 1161577 | —1716.2| 2.751| 3564 | 11.2| 225
282665 2005 UT 460 1.9 113°%60 072/ 2. 14851 1989 SD 1.9 252°72 192/ 2.2 18
5 1 |17 2.45| —24342]| 2.400| 3.268| 10.5 5 1 |17 9.68| —25 0.8| 1.452| 2.331| 15.4]| 18.1
511 |1656.86 | —24 5.9 | 2.330| 3.272 7.5 511 |17 3.30| —25 86| 1.370| 2.317| 11.3| 17.8
521 |1649.74 | —2332.2| 2.285| 3.276 4.2 521 |1653.95| —2510.0| 1.311| 2.303| 6.6 | 17.5
531 |1641.76 | —2254.2| 2.267| 3.280 0.7 531 | 164258 | —25 3.4 | 1.276| 2.288 1.7 17.1
610 |1633.73| —2213.9| 2.278| 3.284 2.8 610 |1630.64 | —2449.4| 1.266| 2.273| 44| 17.3
620 |1626.41|—2133.9| 2317 | 3.288 6.2 620 |1619.68| —2430.4| 1.282| 2.257| 9.6| 17.5
630 |1620.46 | —2057.0| 2.382| 3.292 9.3 630 |1611.07 | —2410.7| 1.321| 2.241| 14.4| 17.8
710 11616.35| —2025.5| 2.470| 3.206 | 11.9 710 |16 5.67| —23549| 1.379| 2.225| 185| 18.0




EPHEMERIDES

6 1.9 6 1.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
248453 2005 TX172 6 1.9261°73 141275 2001hYH43 6 1.9 265700 0°2/ 2.018
h m o ’ o m o ’ o m
5 1 |17 4.08| —2643.2]| 2.714| 3.572 9.7 5 1 |17 3.49| —22543]| 2.227| 3.098| 11.1| 20.6
511 |1658.15| —26 40.4 | 2.612| 3.548 7.2 511 |1657.89| —2254.0| 2.145| 3.089| 8.0| 20.4
521 |1650.59 | —26 32.1| 2.536| 3.524| 4.2 521 |1650.50 | —2250.4| 2.087 | 3.079| 45| 20.1
531 |1641.99 | —26 17.8| 2.488| 3.499 1.4 531 |1642.00| —22435| 2.056| 3.070| 0.8| 19.8
610 |1633.10| —2558.1| 2.468| 3.473 2.8 610 |1633.26 | —2234.1| 2.054| 3.060 3.1| 20.0
620 |1624.67 | —2534.6| 2.478| 3.448 6.0 620 |1625.15| —2223.7| 2.078| 3.050| 6.8| 20.2
630 |1617.45|—25 9.8| 2514 | 3.421 9.0 630 |1618.47| —22145| 2.129| 3.040| 10.1| 20.4
710 11611.98| —2446.2| 2.574| 3.394| 11.7 710 |11613.80| —22 83| 2.201| 3.031| 13.1| 20.6
45401 2000 AX140 1.9 190717 2%5/ 1. 499539 2010 RSgg 6 1.9235°13 073/ 2.1 17
5 1 |17 6.64| —1644.9| 2.059| 2.929| 11.9 5 1 |17 8.08| —24 1.4]| 1.792| 2664 | 13.3| 225
511 |17 0.08| —1611.0| 1.986| 2.928 8.6 511 |17 159 | —23490| 1.708| 2.652| 9.7 | 22.2
521 |1651.67 | —1536.9| 1.937 | 2.927 5.1 521 |1652.75| —2330.7| 1.648| 2.640| 55| 21.9
531 |1642.16| —15 4.4 | 1.915| 2.924 2.5 531 |164239| —23 6.3| 1.613| 2.627 1.0| 21.6
610 |163250| —1436.1| 1.922| 2.921 4.4 610 |1631.68| —2237.5| 1.607 | 2.613 37| 218
620 |1623.61|—1414.2| 1.957 | 2.917 8.0 620 |1621.80| —22 7.2| 1.627| 2599 | 82| 22.0
630 |1616.31 | —14 06| 2.016| 2.912| 11.4 630 |1613.82| —2139.1| 1.672| 2585 | 12.4| 222
710 |1611.13| —1356.3| 2.097 | 2.907 | 14.3 710 |16 8.43| —2116.6| 1.737| 2569 | 159| 22.4
505701 2014 YF4 1.9 193%2 3°8/ 2. 356977 1995 SCg3 1.9 160°73 1°4/ 2.2 16
5 1 |17 9.45|—31382| 1.830| 2.688| 13.7 5 1 |1710.17| —24545]| 1.408| 2.288| 15.7| 22.3
511 |17 2.61|—32 2.0| 1.756| 2.686 | 10.4 511 |17 3.48| —25 9.7| 1.343| 2200| 11.5| 22.0
521 |1653.30 | —3215.2| 1.705| 2.685 6.8 521 |1653.93| —25189| 1.300| 2.293| 6.6| 21.8
531 |1642.45|—3215.3| 1.680| 2.683 4.0 531 |164259| —2520.2| 1.282| 2.295 1.8| 215
610 |1631.30| —32 1.8| 1.682| 2.681 4.9 610 |1630.96| —2514.2| 1.290| 2296 | 4.4| 21.6
620 |1621.13|—3137.1| 1.710| 2.678 8.3 620 |1620.55| —25 3.1 | 1.322| 2298 | 9.4| 21.9
630 |1613.03| —31 57| 1.763| 2.675| 11.9 630 |1612.59| —2450.8| 1.378| 2299 | 139| 22.2
710 |16 7.69| —3032.8| 1.837| 2.671| 15.1 710 |16 7.83| —24415| 1.452| 2300 17.7| 22.4
172830 2005 ABg> 1.9 27%91 1%9/ 1. 474924 2005 SA»ss 1.9 241951 5°6/ 3.4 17
5 1 |17 3.63| —2056.4| 1.065| 1.971| 17.5 5 1 |17 7.82| —3836.6| 2.436| 3.262| 11.7| 21.3
511 |165893|—20 95| 1.021| 1.981| 12.6 511 |17 1.23| —39282| 2356 | 3.257| 95| 21.2
521 |1651.33| —1917.9| 0.995| 1.993 7.1 521 |1652.49| —40 83| 2.300| 3.252| 7.2| 21.0
531 |1642.11| —1825.5| 0.992 | 2.005 2.1 531 | 164236 | —4033.4| 2270 | 3.247| 5.8]| 20.9
610 |1632.92|—1737.6| 1.012| 2.018 5.5 610 |1631.86| —4042.0| 2.268| 3.242| 6.1| 20.9
620 |1625.24 | —1659.2| 1.054| 2.033| 10.8 620 |1622.05| —4034.8| 2292 | 3236| 7.9| 21.0
630 |1620.20 | —1633.9| 1.117| 2.048| 15.5 630 |1613.90| —4015.3| 2.341| 3.230| 10.3| 21.2
710 1161837 | —1622.9| 1.197| 2.064| 19.5 710 |16 8.08| —3948.0| 2.412| 3.225| 12.6| 21.3
183297 2002 UZs 1.9 216°29 4%/31. 384487 2010 CWeo 1.9 225%7 2°7/ 1.2 18
5 1 |17 5.62|—11248]| 1.830| 2.702| 13.0 5 1 |17 420| —1531.0| 1.861| 2.739| 12.6]| 20.7
511 |1659.55| —1047.3| 1.757 | 2.697 9.8 511 |165852| —1513.6| 1.793| 2.738| 9.2| 20.5
521 |1651.47 | —1014.4| 1.708| 2.691 6.5 521 |1650.89 | —14582| 1.747| 2.738| 55| 20.2
531 |1642.15| — 949.1| 1.685| 2.685 4.6 531 |1642.08| —14 46.4| 1.728| 2.737 2.8| 20.1
610 |1632.61|— 9342| 1.689| 2.678 6.2 610 |1633.10| —1440.1| 1.736| 2.736 | 4.7| 20.2
620 |1623.86| — 931.4| 1.719| 2.671 9.5 620 |1624.91| —14405| 1.770| 2.735| 83| 20.4
630 |1616.77 | — 941.2| 1.773| 2.663| 13.0 630 |1618.37| —1448.7| 1.829| 2.734| 11.9| 20.6
710 11611.96| —10 3.2| 1.846| 2.655| 16.0 710 |1614.05| —15 5.0| 1.908| 2.733| 15.0| 20.8
250736 2005 SKgo 1.9 222°17 1°4/ 1. 219747 2001 XT 247 1.9 12381 0°6/ 2.2 18
5 1 |17 1.93| —1857.4| 2.351| 3.224| 10.5 5 1 |17 757| —25 05| 2.080| 2.945| 12.0| 20.8
511 |1656.57 | —18 32.3| 2.277 | 3.222 7.5 511 |17 0.68| —24 48.8| 2.021 | 2.961 86| 20.6
521 |1649.66 | —18 5.9 | 2.228| 3.220 43 521 |1651.96 | —2431.4| 1.986| 2977 | 49| 20.4
531 |1641.84|—1739.5| 2.206| 3.218 1.5 531 |1642.24| —24 83| 1.979| 2.992 1.1 20.1
610 |1633.91|—1715.0| 2.213| 3.216 3.4 610 | 163253 | —2341.4| 2.000| 3.007 32| 203
620 |1626.61 | —1654.3| 2.248| 3.214| 6.7 620 |1623.75| —2313.1| 2.040| 3.020| 6.9| 20.6
630 |1620.63|—1639.1| 2.308| 3.212 9.8 630 |1616.69 | —2246.3| 2.124| 3.034| 10.3| 20.8
710 |1616.44| —1630.7 | 2.390| 3.209| 12.5 710 11611.84| —2223.9| 2.221| 3.047| 13.1| 21.0
318605 2005 JBss 1.9 49%95 5°0/31. 62984 2000 Vs 1.9 325785 2°0/31.9 18
5 1 |17 484|—1254.9] 1.413| 2.301]| 15.2 5 1 |17 211| —19 89| 2.194| 3.069| 11.0| 18.3
511 |1659.29 | —12 4.9 | 1.358| 2.306| 11.3 511 |1656.75| —1812.6| 2.121| 3.068| 7.9| 18.1
521 |1651.40 | —1119.3| 1.324| 2.311 73 521 |1649.78 | —17 13.3| 2.074| 3.066 | 46| 17.9
531 |1642.14| —1042.2| 1.314| 2.317 5.0 531 |1641.89 | —16 13.9| 2.055| 3.065 20| 17.7
610 |1632.79|—1017.6| 1.330| 2.323 6.9 610 |1633.93| —1517.7| 2.063| 3.063| 4.0| 17.9
620 |162454|—10 7.6| 1.369| 2.328| 10.8 620 |1626.69| —1427.9| 2.099| 3.062| 7.4| 18.1
630 |1618.38| —1013.1| 1.430| 2.334| 14.6 630 |1620.86| —1347.3| 2.161| 3.061| 10.5| 18.3
710 1161491 | —1033.0| 1.510| 2.341| 17.9 710 11616.92| —1317.4| 2.244| 3.060| 13.3| 18.5
442074 2010 RL1sg 1.9 271733 377/ 3. 392961 2012 WCszs 1.9 168°66 2°1/ 1.4 17
5 1 |17 480 —3414.1] 2.325]| 3.172| 115 5 1 |17 431|—15 4.8]| 2.304| 3.172| 109| 20.7
511 |1658.91 | —3418.8| 2.239| 3.161 8.9 511 |165829| —15 82| 2.233| 3.174| 7.9| 20.5
521 |1651.10 | —34 12.3| 2.176 | 3.150 6.1 521 |1650.66 | —1514.2| 2.187 | 3.176 | 4.7 | 20.3
531 |1642.10| —3353.3| 2.140| 3.138 3.9 531 |1642.05| —1523.4| 2.168| 3.177 22| 20.1
610 |1632.87|—3322.0| 2.131| 3.127 4.4 610 |1633.29| —1536.3| 2.178 | 3.179 3.8| 20.3
620 |1624.36 | —3241.0| 2.150| 3.116 7.0 620 |1625.16 | —1553.5| 2.216| 3.180| 7.0| 20.5
630 |1617.44| —3154.0| 2.194| 3.104| 10.0 630 |1618.39| —1615.3| 2.280| 3.180| 10.1| 20.7
710 1161269 | —31 57| 2.261| 3.003| 12.7 710 |11613.49| —1641.7| 2367 | 3.181| 12.7| 20.8
202140 2004 TMa47 1.9 212759 3°4/ 1. 36724 2000 RS43 1.9 80765 6°3/ 4.8 18
5 1 |17 6.09| —1152.0| 2.031| 2.809| 12.1 5 1 |17 8.15| —4149.8]| 2.261| 3.079| 12.8| 18.2
511 |1659.78| —1154.9| 1.956| 2.895 9.0 511 |17 1.36| —4213.6| 2.201| 3.092| 10.4| 18.0
521 |1651.57 | —12 35| 1.905| 2.890 5.7 521 |1652.45| —4221.2| 2.162| 3.106| 8.1| 17.9
531 |1642.18| —1218.9| 1.881| 2.885 3.5 531 |1642.34| —4210.2| 2.149| 3.119| 6.5| 17.8
610 |1632.54|—12415| 1.885| 2.880 5.0 610 |1632.20| —4140.6| 2.162| 3.133| 6.5| 17.9
620 |1623.59|—1311.5| 1.917| 2.875 8.2 620 |1623.10| —4055.4| 2201 | 3.146| 81| 18.0
630 |1616.16 | —1348.4| 1.973| 2.869 | 11.6 630 |1615.94| —3959.4| 2.265| 3.159 | 10.4| 18.1
710 |11610.86| —1431.6| 2.051| 2.863| 14.5 710 |1611.27| —3858.7| 2.352| 3.173| 12.6| 18.3




EPHEMERIDES

6 1.9 6 1.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
180508 2OO4hCT13o 6 19337751 2°2/ 2417 142233 2002hRZs4 6 1.9 207796 0°0/ 1818
m ’ m m o ’ m
5 1 |17 3.33| —2621.9| 1.204]| 2.101 16.6 19.6 5 1 |17 752| —23 0.2| 1.950]| 2.819 12.5 21.0
511 |1659.08 | —26 37.7 | 1.133| 2.088 | 12.3| 19.3 511 |17 097 | —2247.4| 1.871| 2.814| 9.0| 20.8
521 |1651.72 | —26 45.5| 1.082| 2.076 74| 19.0 521 |1652.31|—22299| 1.817| 2.809| 51| 20.6
531 |1642.28 | —26 43.6 | 1.054| 2.065 26| 187 531 |164237|—22 80| 1.780| 2.803| 0.8| 20.2
610 |1632.32| —2632.2| 1.048| 2.056 49| 188 610 |1632.19| —2143.3| 1.790 | 2.796 35| 20.4
620 |1623.49| —2614.2| 1.065| 2.047| 10.2| 19.0 620 |1622.82| —21183| 1.817| 2.788| 7.6| 20.7
630 |1617.22| —2554.2| 1.103| 2.039| 15.2| 19.3 630 |1615.19| —2055.9| 1.870| 2.780 | 11.4| 20.9
710 1161437 | —2537.1| 1.159| 2.033| 19.5| 19.5 710 |16 9.92| —2039.0| 1.945| 2.772| 146| 21.1
294505 2007 XG 1.9 203°01 1°7/ 2,517 321378 2009 OU16 6 1.9340°15 871/29.7 17
5 1 |17 9.06| —27 5.4| 1.746| 2.614| 13.7| 215 5 1 |17 0.44| — 9538 1.190| 2.090| 16.5| 19.7
511 |17 233 |—27 3.2| 1.671| 2.611| 10.1| 21.2 511 |165659| — 814.6| 1.128| 2.079| 12.8| 19.4
521 |1653.16 | —2652.6 | 1.618| 2.608 6.0| 21.0 521 |1650.12| — 6 40.3| 1.087 | 2.068| 9.4| 19.2
531 |1642.49 | —2632.8| 1.592| 2.603 20| 207 531 |1642.02| — 519.6| 1.067| 2.059| 82| 19.1
610 |1631.56| —26 4.9| 1.593| 2.599 3.9| 208 610 |1633.64| — 4205| 1.070| 2.051| 10.2| 19.2
620 |1621.61|—2532.1| 1.620| 2.593 82| 21.1 620 |1626.30| — 347.9| 1.095| 2.044| 14.0| 19.3
630 |1613.70 | —24586| 1.672| 2588 | 12.2| 21.3 630 |1621.16 | — 3429| 1.138| 2.037| 17.9| 19.6
710 |16 850 | —24286| 1.745| 2581 | 157| 215 710 1161893 | — 4 29| 1.197| 2.032| 21.4| 1938
3707 Schréter 1.9 189790 371/ 3.318 435605 2008 SGe1 6 1.9275°97 675/ 2.9 18
5 1 |17 8.17|—3254.0| 2.178| 3.027| 12.2] 17.1 5 1 |1710.38| —3638.6| 1.866| 2.709 | 14.1| 20.9
511 |17 1.29 | —3240.7| 2.100| 3.026 92| 16.9 511 |17 3.74| —3746.1| 1.781| 2.695| 11.3| 20.7
521 |1652.41| —3215.3| 2.046| 3.024| 6.0| 16.7 521 |1654.25| —3842.3| 1.719| 2.680| 85| 20.5
531 |1642.35|—3137.1| 2.019| 3.022 33| 16.6 531 |1642.74| —39215| 1.682| 2666 | 6.6| 20.4
610 |1632.19 | —3047.5| 2.020| 3.020 40| 16.6 610 |1630.55| —39040.7| 1.671| 2652| 7.2| 20.4
620 |1622.93|—2950.0| 2.049| 3.017 71| 16.8 620 |1619.14| —3940.1| 1.685| 2.637| 9.7| 20.5
630 |1615.45| —2849.4| 2.104| 3.014| 10.3| 17.0 630 |16 9.85| —3023.7| 1.724| 2622 | 12.8| 20.6
710 |11610.29 | —2750.8| 2.181| 3.010| 13.2| 17.2 710 |16 3.61| —3857.9| 1.782| 2.608| 15.8| 20.8
181398 2006 SC1os 1.9 187°88 4%3/ 3.3 17 266468 2007 RY 145 6 1.9218°08 13%/ 3.3 17
5 1 |1710.13| —3315.7| 1.805| 2.659| 14.0| 21.1 5 1 |1723.69| —4740.7| 1.396| 2.203| 19.8| 20.9
511 |17 3.16 | —3335.0| 1.732| 2.659 | 10.7| 20.9 511 |171527| —49425| 1.326| 2.196 | 17.3| 20.7
521 |1653.65| —3341.9| 1.681| 2.658 72| 207 521 |17 1.67 | —5121.7| 1.276| 2.189| 150| 20.6
531 |16 4257 | —3333.5| 1.656| 2.657 45| 20.5 531 |1644.08| —52245| 1.246| 2.181| 13.7| 20.5
610 |1631.24 | —3310.0| 1.658| 2.655 52| 20.6 610 | 162506 | —5242.1| 1.238| 2.172| 14.0| 20.4
620 |1620.95|—3234.1| 1.686| 2.653 85| 20.7 620 |16 7.65| —52152| 1.252| 2.162| 15.8| 20.5
630 |1612.82| —3151.1| 1.739| 2.651| 12.0| 20.9 630 |1554.46| —5114.1| 1.285| 2.152| 18.4| 20.7
710 116 7.54[ 31 6.9] 1.813] 2.648] 152 211 710 |1546.79| —4953.8| 1.335| 2.140| 21.1| 20.8
289594 2005 GW- 1.9 21°94 1.717 263126 2007 VXe3 6 1.9199°06 1°0/ 2.3 17
5 1 |17 2.68| —1539.6| 1.108| 2.013| 17.1| 19.9 5 1 |17 9.48| —2513.2| 1.924| 2.789| 12.8| 21.6
511 |1658.17 | —1445.0| 1.061| 2.020| 12.5| 19.7 511 |17 246 | —25158| 1.846| 2.786| 9.3| 21.4
521 |1650.93 | —1352.6| 1.034| 2.028 76| 195 521 [165320| —25125| 1.792| 2.782| 5.4 | 21.1
531 |1642.11|—13 7.4| 1.029 | 2.037 45| 193 531 |164255| —25 25| 1.764| 2.777 14| 208
610 |1633.25|—1234.3| 1.047 | 2.047 7.0| 195 610 |1631.62| —2446.6| 1.765| 2.771 35| 21.0
620 |1625.74|—1216.7| 1.087| 2.058| 11.6| 19.8 620 |1621.55| —24269| 1.793| 2.765| 7.7| 21.2
630 |1620.69 | —1215.8| 1.147| 2.070| 16.0| 20.0 630 |1613.32| —24 6.7| 1.847| 2.758| 115| 21.4
710 11618.70 | —1230.5| 1.225| 2.082| 19.7| 20.3 710 |16 7.60| —2349.4| 1.922| 2.750| 14.8| 21.6
161479 2004 GUo7 1.9 270°16 2%4/ 1.7 18 292988 2006 VC16o 6 1.9260°13 1°8/ 1.5 18
5 1 |1719.67| —1852.9| 1.072| 1.955| 19.3] 19.1 5 1 |17 359| —1621.7| 2.264| 3.135| 109]| 20.7
511 |1711.88| —21 7.1| 0.996 | 1.945| 14.3| 18.7 511 |1657.92| —16249| 2.183| 3.126| 7.9| 20.5
521 |1659.58 | —2336.4| 0.942| 1.935 83| 18.4 521 |1650.55| —1629.8| 2.127 | 3.117| 46| 20.3
531 |1643.71 | —2610.3| 0.913| 1.925 26| 18.0 531 |1642.11| —1637.1| 2.098 | 3.108 19| 20.1
610 |1626.25| —28356| 0.910| 1.914| 6.3| 18.2 610 |1633.42| —1647.5| 2.097 | 3.099 3.7 20.2
620 |16 9.69 | —3042.1| 0.932| 1.904| 12.8| 18.5 620 |162530| —17 1.4| 2.124| 3.000| 7.1| 20.4
630 |1556.39| —3227.0| 0.976| 1.893| 18.6| 18.8 630 |161853| —1719.6| 2.176 | 3.080 | 10.3| 20.6
710 |1547.84| —33542| 1.038| 1.883| 23.4| 19.1 710 |11613.65| —17425| 2251 | 3.071| 13.1| 20.8
295053 2008 EH114 1.9 327749 2°8/31.7 17 84373 2002 TRi29 6 1.9 80720 172/ 2.4 18
5 1 |17 130|—16 4.9] 2.166| 3.042| 11.1| 20.4 5 1 |17 7.37| —2651.2| 1.520]| 2.399| 149| 19.1
511 |1656.21 | —1520.9| 2.094| 3.039 8.1| 20.2 511 |17 1.17| —26282| 1.460| 2.406 | 10.8| 18.9
521 |1649.52 | —14 36.9 | 2.047 | 3.037 49| 20.0 521 |165250| —2555.4| 1.422| 2.414| 6.3| 18.7
531 |1641.88| —1355.6| 2.027 | 3.034 2.8| 198 531 |1642.42| —2513.5| 1.410| 2.422 17| 184
610 |1634.13|—1319.6| 2.035| 3.031 45| 19.9 610 |1632.29| —24253| 1.423| 2430| 4.0| 18.6
620 |1627.05| —1251.4| 2.069| 3.029 77| 20.1 620 |1623.38| —23355| 1.462| 2.438| 86| 18.8
630 |1621.35|—1232.6| 2.128| 3.026 | 10.8| 20.3 630 |1616.71| —2249.2| 1524 | 2.446| 12.8| 19.1
710 1161752 | —1224.1| 2.209| 3.024| 13.5| 20.5 710 1161287 | —2210.4| 1.607| 2.453| 16.3| 19.4
393032 2013 ABg 1.9 18714 173/ 2516 73681 1989 TLig 6 1.9310°10 9°0/ 2.118
5 1 |17 2.72| —2648.9| 1.978| 2.851| 12.2| 20.6 5 1 |17 9.83| —3552.2| 1.247| 2.117| 18.0| 19.0
511 |1657.45| —2641.5| 1.911| 2.854| 8.9| 20.4 511 |17 4.88| —3728.1| 1.152| 2.081| 14.7| 18.7
521 |1650.29 | —26 27.0| 1.867 | 2.858 52| 20.2 521 |1655.75| —3855.8| 1.077| 2.046 | 11.3| 18.4
531 |1642.01|—26 5.6| 1.850| 2.861 1.7 19.9 531 |1643.14| —40 4.9| 1.023| 2.011 91| 18.2
610 |1633.63| —25386| 1.859| 2.866 33| 20.1 610 |1628.76 | —4046.9| 0.991| 1.976 | 10.2| 18.1
620 |1626.08| —25 8.6| 1.896| 2.871 71| 203 620 |1614.91| —4058.6| 0.982| 1.941| 139| 18.2
630 |1620.19| —2439.0| 1.957| 2.876| 10.5| 20.5 630 |16 3.99| —4044.3| 0.991| 1.907| 185| 18.3
710 1161650 | —2412.7| 2.040| 2.881| 13.5| 20.7 710 |1557.64| —4013.9| 1.017| 1.874| 22.8| 185
64706 2001 XHgo 1.9 61788 073/ 2.118 R | 425193 2009 US111 6 1.9217°88 17 6/ 1.2 17
5 1 |17 6.12| —24 3.6| 1.560| 2.442| 14.4| 19.3 5 1 |17 5.83| —20 5.3| 2.067| 2.938| 11.8| 21.7
511 |17 0.16 | —2351.0| 1.504| 2.453| 10.4| 19.1 511 |1659.59 | —1918.1 | 1.986 | 2.931 85| 215
521 |1651.88| —23325| 1.470| 2.463 58| 18.9 521 |1651.49| —1827.0| 1.931| 2.923| 49| 21.3
531 |1642.28 | —23 8.6 | 1.461| 2.474 1.1| 186 531 |1642.26| —17 34.1| 1.903| 2.915 1.7 21.0
610 |1632.62| —2241.3| 1.478| 2.485 3.8| 18.8 610 |1632.87| —1642.6| 1.904| 2906 | 4.0| 21.2
620 |1624.11| —2213.9| 1.521| 2.496 84| 19.1 620 |1624.23| —15559| 1.932| 2897 | 7.8| 21.4
630 |1617.70 | —21 49.8| 1.587 | 2.507 | 12.4| 19.3 630 |1617.17| —1517.2| 1.986| 2.887 | 11.3| 21.6
710 11613.96 | —2132.1| 1.673| 2519| 15.8| 19.6 710 |1612.25| —14 4861 2.061| 2.877| 143| 21.8
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EPHEMERIDES

6 1.9 6 1.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
13870 2158hP—L 6 1.9168°29 26/ 1118 114415 2002 YYo7 6 1.9 218745 0°8/ 1.8 18

m o ’ m h m o ’ o m
5 1 |17 6.34| —17159| 1.800| 2.676 13.0 19.0 5 1 |17 7.24| —2019.5]| 2.053| 2.922| 11.9| 21.1
511 |17 0.08 | —1637.6| 1.733| 2.679 94| 188 511 |17 0.73| —2012.6| 1.970| 2.913| 87| 20.9
521 |1651.79 | —1558.6 | 1.690| 2.681 56| 185 521 |1652.22| —20 3.8| 1.912| 2.904| 49| 20.6
531 |164231|—1521.4| 1.674| 2.683 26| 18.3 531 |1642.44| —1953.3| 1.881| 2.894 1.1] 203
610 |1632.72| —1449.0| 1.685| 2.685 47| 185 610 |1632.37|—1942.4| 1.879| 2.884| 35| 20.5
620 |1624.03| —1424.0| 1.723| 2.686 86| 187 620 |1623.01|—1932.7| 1.904| 2.873| 75| 20.7
630 |1617.12| —14 86| 1.784| 2.687 | 12.3| 18.9 630 |161525| —1926.4| 1.955| 2.861| 11.2| 20.9
710 1161256 | —14 3.7| 1.867| 2.688| 154 | 19.1 710 116 9.72| —1925.2| 2.027| 2.849| 143| 21.1
287971 2003 US140 6 1.9 135716 5°2/31.7 17 195306 2002 EF1q0 6 1.9 137715 11°4/27.6 18
5 1 |17 6.38| —1054.9| 1.547| 2.426| 14.6| 20.4 5 1 |17 270|+ 556.2| 1.861| 2.691| 14.7| 19.7
511 |17 0.32|—1019.3| 1.488| 2.430| 11.0| 20.2 511 |1657.36 | 4 733.4| 1.811| 2.692| 12.8| 19.6
521 |1652.00| — 950.2| 1.450| 2.434| 7.3| 20.0 521 |1650.24 |+ 8525| 1.784| 2.694| 11.6| 19.5
531 |164236|— 931.1| 1.438| 2.438 52| 19.9 531 |1642.09|+ 947.0| 1.780| 2.695| 11.4| 19.5
610 |163257 | — 9245 | 1.451| 2.441 6.9| 20.0 610 |1633.86|+1013.1| 1.798| 2.696 | 12.4| 19.6
620 |1623.79| — 931.8| 1.489| 2.444| 10.4| 20.2 620 |1626.41|+1010.0| 1.838| 2.697 | 14.0| 19.7
630 |1616.98| — 952.8| 1.550| 2.448| 14.1| 20.4 630 |1620.51 |+ 9400| 1.8908| 2.698| 159| 19.8
710 1161274 —1026.21 1.630| 2.451| 17.3| 20.6 710 |11616.68| + 847.6| 1.975| 2.699 | 17.8| 20.0
22783 Teng 6 1.9 60°08 1°6/ 2.518 395671 2011 WA113 6 1.9191°25 2°9/ 1.5 18
5 1 |17 7.87|—27 6.3| 1.464| 2.343| 153]| 18.0 5 1 |17 5.80| —1049.7| 2.603| 3.459| 10.2| 20.5
511 |17 1.43|—2655.2| 1.419| 2.365| 11.1| 17.8 511 |1659.27 | —1112.8| 2526 | 3.458| 7.5| 20.3
521 |16 5257 | —26 34.8| 1.395| 2.387 6.4| 17.6 521 |1651.23| —1141.8| 2.474| 3.457| 4.8 20.2
531 |1642.43|—26 5.3| 1.397 | 2.409 20| 17.4 531 | 164227 | —1216.8| 2.452 | 3.455 29| 20.0
610 |1632.41 | —25290.2| 1.424| 2.431 40| 17.6 610 |1633.11| —1257.4| 2.459| 3.453| 4.0| 20.1
620 |1623.76 | —2450.6 | 1.477| 2.454| 85| 17.9 620 |1624.48| —1343.0| 2.496| 3.452| 6.7| 20.3
630 |1617.45| —2414.1| 1553 | 2.476| 125| 18.2 630 |1617.03| —1432.8| 2560 | 3.449| 95| 20.5
710 11613.97| —23436| 1.650| 2.499| 15.8| 18.4 710 11611.29| —1526.0| 2.647 | 3.447| 11.9| 20.6
43396 2000 WNgo 6 1.9 109723 072/ 2.018 418130 2007 YO73 6 1.9157°49 178/ 2.6 17
5 1 |17 8.97| —2318.3| 1.543| 2421 | 147]| 19.7 5 1 |17 9.70| —2757.3| 1.948| 2.809| 12.9| 22.2
511 |17 226 | —2312.8| 1.486| 2.433| 10.6| 19.5 511 |17 250| —2752.0| 1.881| 2.817| 9.4 | 22.0
521 |1653.10 | —23 2.2| 1.452| 2.445 6.0 19.2 521 |1653.17| —2738.2| 1.837| 2.824| 56| 21.8
531 |164254| —2246.6| 1.443| 2.456 1.0| 189 531 |1642.60| —27 15.2| 1.820| 2.830 21| 21.6
610 |1631.92| —22275| 1.461| 2.468 39| 19.1 610 |1631.93| —2644.3| 1.831| 2.836 36| 21.7
620 |1622.49|—22 7.9| 1.504| 2.478 8.6| 19.4 620 |1622.26| —26 8.7| 1.870| 2.841 74| 22.0
630 |1615.28 | —2151.0| 1.571| 2.489| 12.7| 19.7 630 |161450| —2532.3| 1.934| 2.845| 11.0| 22.2
710 |11610.87 | —2139.8| 1.659| 2.499| 16.2| 20.0 710 |16 921| —2459.1| 2.020| 2.849| 14.1| 22.4
134712 1999 XZs 6 1.9 198%8 2°8/31.818 53002 1998 YA1> 6 1.9278°80 4°6/ 3.3 18
5 1 |17 6.70| —1720.5| 1.894| 2.767| 12.6| 20.3 5 1 |17 830| —33325| 1.680| 2540 | 14.6]| 18.2
511 |17 0.30 | —1626.7| 1.820| 2.765 92| 20.1 511 |17 2.24| —3349.7| 1593 | 2523 | 11.3| 17.9
521 |1651.92|—1531.0| 1.771| 2.761 55| 19.9 521 |1653.40| —3353.7| 1.528| 2505| 7.7| 17.7
531 |1642.36 | —1436.6| 1.749| 2.757 28| 19.7 531 |1642.68| —3341.3| 1.487| 2.488| 49| 17.5
610 |1632.66| —1346.9| 1.755| 2.753 49| 198 610 |1631.46| —3312.1| 1.472| 2.470| 56| 17.5
620 |1623.80| —13 5.6| 1.788| 2.748 8.6| 20.0 620 |1621.16| —3228.9| 1.482| 2.452| 9.1| 17.6
630 |1616.64 | —12353| 1.846| 2.742| 12.2| 20.3 630 |1613.06 | —3137.3| 1.517| 2.434| 13.1| 17.8
710 |1611.76 | —1217.3| 1.924| 2.736| 15.3| 20.5 710 |16 7.99| —3044.3| 1.571| 2.416| 16.7| 18.0
416297 2003 RW,; 6 1.9 288790 277/ 2.6 17 61960 2000 RV19 6 1.9205°60 1°0/ 1.5 18
5 1 |17 7.94| —2753.7| 1.424| 2.304]| 15.6]| 21.2 5 1 |17 2.72| —2021.5| 2531 | 3.399| 10.0| 19.0
511 |17 233 |—28 8.1| 1.336| 2.281| 11.7| 20.9 511 |1657.11| —1952.7| 2.453| 3396 | 7.2| 18.8
521 |1653.62 | —2813.7| 1.268| 2.258 72| 20.6 521 |1650.02| —1921.5| 2.400| 3.392| 4.1| 18.6
531 |1642.71|—28 7.9| 1.225| 2.235 3.0 203 531 |1642.07 | —1849.0| 2.376 | 3.388 11| 18.4
610 |1631.07 | —2750.3| 1.206| 2.212 49| 20.3 610 |1634.01| —1817.2| 2.380| 3.384| 3.1| 185
620 |1620.29| —2723.3| 1.212| 2.189 99| 20.6 620 |1626.54| —1748.2| 2.413| 3379 | 6.3| 18.7
630 |1611.87 | —2652.3| 1.240| 2.165| 14.8| 20.8 630 |1620.32| —1723.9| 2.472| 3374| 93| 18.9
710 |16 6.79| —2622.9| 1.287| 2.142| 19.0| 21.0 710 |1615.82| —17 6.0 2.553| 3.369 | 11.9| 19.1
236715 2007 FL3; 6 1.9 151723 074/ 1.916 498150 2007 TNio2 6 1.9261°95 072/ 2.0 17
5 1 |1710.37| —2151.3| 1.467| 2.347| 152]| 217 5 1 |17 897 | —2242.0]| 1.619| 2.496| 142 223
511 |17 3.44| —2143.5| 1.405| 2.353| 11.0| 21.5 511 |17 2.65| —2246.3| 1.530| 2.476| 10.4| 22.1
521 |1653.86 | —2131.7| 1.366| 2.359 62| 21.2 521 |1653.63| —2246.9| 1.463| 2.455| 6.0| 21.7
531 |1642.70 | —2116.1 | 1.351| 2.364 1.1| 209 531 |1642.74| —2242.9| 1.421| 2.434 1.1| 21.4
610 |1631.38| —2058.6| 1.363| 2.369 43| 21.1 610 |1631.25| —2235.0| 1.406| 2.413| 41| 215
620 |1621.25| —2041.8| 1.400| 2.374| 9.2| 21.4 620 |162051| —2224.9| 1.417| 2.391 91| 218
630 |1613.46 | —2029.0| 1.461| 2.377| 13.6| 21.7 630 |1611.80| —2216.0| 1.452| 2.368| 13.6| 22.0
710 |16 8.64| —2023.0| 1.541| 2381 | 17.2| 21.9 710 |16 597| —2211.4| 1506| 2.345| 17.6| 22.2
488951 2005 UK 175 6 1.9 227751 1°0/ 1.518 435244 2007 TA2o 6 1.9286°44 5°3/ 20918
5 1 |17 221 —2046.7| 2.611| 3.479 97| 217 5 1 |17 871| —3426.6| 1.955| 2.804| 13.3| 20.8
511 |1656.70 | —20 8.7 | 2.529| 3.472 70| 215 511 |17 2.44|—35199| 1.861| 2.782| 10.5| 20.5
521 |1649.77 | —1927.5| 2.473| 3.465 40| 213 521 |1653.52| —36 3.7| 1.790| 2.760| 7.5| 20.3
531 |1642.00| —18 44.6 | 2.446 | 3.458 1.1 211 531 |1642.73| —3633.6| 1.745| 2.737| 54| 20.1
610 |1634.12| —18 22| 2.447| 3.450 31| 21.2 610 |1631.26| —3646.9| 1.726| 2.714| 6.1| 20.1
620 |1626.82| —1722.8| 2.477 | 3.442 62| 21.4 620 |1620.43| —3644.1| 1.733| 2.692| 89| 20.2
630 |1620.72| —1648.6| 2533 | 3.434| 91| 21.6 630 |1611.48| —3628.6| 1.764| 2669 | 12.3| 20.4
710 11616.28| —1621.4| 2.612| 3.426| 11.7| 21.8 710 |16 5.32| —36 57| 1.816| 2646 | 154| 20.6
307016 2001 XT7o 6 1.9 259731 3°5/31.918 95167 2002 AT 184 6 1.9259°03 1°6/ 1.7 18
5 1 |17 5.15|—1410.3| 1.786| 2.663| 13.0| 20.5 5 1 |17 7.43| —1642.4| 1.899| 2.771| 12.6| 19.4
511 |1659.41 | —1344.3| 1.707| 2.651 96| 20.2 511 |17 1.11|—17 0.0| 1.813| 2756 | 9.2| 19.1
521 |1651.55| —1320.9| 1.651| 2.639 6.0| 20.0 521 | 165257 | —1720.6| 1.750 | 2.741 54| 188
531 |1642.33|—13 25| 1.620| 2.626 35| 1938 531 | 164256 | —17 43.9| 1.714| 2.726 1.8| 18.6
610 |1632.79|—1251.3| 1.617| 2.614| 54| 19.9 610 |1632.09| —18 99| 1.706 | 2.710| 4.0| 18.7
620 |1623.99|—1249.1| 1.639| 2.601 92| 20.1 620 |1622.25| —1838.4| 1.725| 2.694| 82| 18.9
630 |1616.87 | —1257.1| 1.686| 2.587 | 12.9| 20.3 630 |1614.06| —1910.1| 1.769| 2.677| 12.1| 19.1
710 1161211 | —13155| 1.752| 2.574| 16.2| 20.4 710 |16 8.23| —10452| 1.835| 2661 | 154| 19.3
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437046 2012huv6 6 1.9209°47 0°5/ 1.917 114370 2OO2hXR96 6 1.9 226756 076/ 1.8 18
m ’ o m o m
5 1 |17 5.15 0.3| 2.058| 2.931| 11.8 5 1 |17 4.09 2.151 | 3.023| 11.3| 20.0
511 |1659.20| —2034.3| 1.984| 2.929| 85 511 |16 58.37 2.075| 3.020| 82| 198
521 |1651.35| —2037.0| 1.934| 2.927| 4.8 521 |1650.87 2.024| 3.017| 46| 195
531 |1642.33| —2038.3| 1.911| 2.924| 0.9 531 |1642.28 2.000| 3.013| 09| 192
610 |1633.09| —2039.0| 1.916 | 2.922 3.3 610 |16 33.49 2.004 | 3.010| 33| 19.4
620 |162458| —2040.2| 1.948| 2.919| 7.2 620 |1625.39 2.035| 3.006| 7.0| 19.7
630 |1617.62| —2043.6| 2.005| 2.916| 10.7 630 |1618.76 2.092 | 3.002| 10.4| 19.9
710 |16 1281 05| 2.085| 2.913| 13.7 710 |1614.16 2.171| 2998 | 13.3| 20.0
288165 2003 WG1so 1.9 227724 2%g/ 1. 239177 2006 KWy 2.0 244766 3°7/31.8 17
5 1 |17 4.13 3.0| 2.056| 2.929| 11.8 5 1 |17 3.55 1.978 | 2.852| 12.1| 21.4
511 |1658.41| —1428.6| 1.982| 2.925| 8.6 511 |1658.03 1907 | 2.849| 9.0| 21.2
521 |1650.88| —1416.8| 1.932| 2.921 5.2 521 |16 50.69 1.859 | 2.845| 57| 21.0
531 |1642.25| —14 89| 1.909| 2.916 2.8 531 |1642.25 1.838 | 2.841 3.7 208
610 |1633.42| —14 6.4| 1.913| 2.912| 45 610 |16 33.63 1.844 | 2.837| 53| 20.9
620 |1625.28| —14105| 1.945| 2.907| 7.9 620 |1625.73 1.876 | 2.833| 85| 21.1
630 |1618.62| —1422.0| 2.001| 2.902| 11.2 630 |1619.33 1.932| 2.829| 11.8| 21.3
710 |16 14.00 1.0] 2.079| 2.897| 14.1 710 |16 15.01 2.010| 2.825| 14.7| 215
364659 2007 TZ195 1.9 315°86 070/ 1. 218413 2004 RUsg7 2.0 316763 372/31.7 18
5 1 |17 5.05 1.192 | 2.090 | 16.7 5 1 |17 0.97 3| 2.035| 2915| 11.6]| 195
511 |17 0.42 1.116 | 2.073| 12.2 511 |16 56.20 8| 1.956| 2.902| 85| 19.3
521 |16 52.62 1.060 | 2.056| 7.0 521 |16 49.68 0| 1.901| 2.889| 53| 19.0
531 |16 42.60 1.026 | 2.039 1.2 531 |16 42.09 7| 1.872| 2.877| 3.2| 189
610 |1631.91 1.015| 2.023| 4.8 610 |1634.29 9| 1.870| 2.866| 4.9| 19.0
620 |1622.23 1.027 | 2.008 | 10.7 620 |1627.12 8| 1.804| 2854 | 83| 19.1
630 |16 15.06 1.060 | 1.993 | 16.0 630 |1621.37 2| 1.943| 2.843| 11.6| 19.3
710 |1611.38 1.110 | 1.979| 20.5 710 |1617.59 8| 2012] 2.832| 145| 195
484394 2007 WV23 1.9 225%26 0°/ 1. 384446 2010 ADsg 2.0 178%3 9°9/31.2 18
5 1 |1658.85 3.819 | 4.681 7.1 5 1 |17 5.66| + 536.6| 1.951| 2.774| 14.3| 205
511 |16 54.00 3.732| 4672| 5.1 511 |1659.46| + 6 4.1 | 1.801| 2.775| 12.3| 203
521 |16 48.18 3.671| 4.662 2.9 521 |1651.46| + 612.6| 1.853| 2.775| 10.6| 20.2
531 |16 41.79 3.639 | 4.652| 0.7 531 |164239|+ 558.1| 1.839| 2.775| 99| 202
610 |1635.28 3.638 | 4.642 2.1 610 |1633.19| + 519.4| 1.849| 2.775| 105| 202
620 |1629.10 3.665 | 4.631 4.4 620 |1624.75| 4 417.6| 1.884| 2.775| 12.2| 20.3
630 |16 23.70 3.721| 4620| 65 630 |1617.88| 4 256.2| 1.941| 2.775| 14.4| 20.5
710 |16 19.40 3.800 | 4.609| 8.4 710 |11613.09| 4+ 1202| 2.018| 2.774| 165| 20.6
41483 2000 QD41 1.9 126°72 4°8/31. 83039 2001 QU101 2.0 30022 0°0/ 1.8 18
5 1 |17 4.95 048.0| 1.850| 2.722| 12.9 5 1 |17 3.61 1.858 | 2.734| 12.7| 187
511 |16 58.98 0 69| 1.791| 2.730| 9.7 511 |16 58.30 1775 | 2.722| 92| 184
521 |1651.17 931.1| 1.756| 2.737| 6.5 521 |1650.93 1.716 | 2.709| 5.2| 18.2
531 |16 42.30 9 40| 1.747| 2.744| 4.8 531 |16 4231 1.683| 2.697| 0.9]| 17.8
610 |1633.36 848.0| 1.765| 2.751 6.2 610 |16 33.49 1.678| 2.685| 3.6| 18.0
620 |1625.27 844.7| 1.808| 2.758| 9.3 620 |1625.49 1.700 | 2.673| 7.9| 182
630 |1618.85 854.2| 1.875| 2.764| 125 630 |1619.22 1.746 | 2.662| 11.8| 185
710 |16 1459 9155 1.963| 2.770| 15.2 710 |1615.28 1.813| 2.650| 15.1| 18.6
266099 2006 SOg¢3 1.9 172°17 0°4/ 1. 518684 2008 UR374 2.0 213%5 0°6/ 2.2 17
5 1 |17 7.75 1.917 | 2.788| 12.6 5 1 |17 5.87 2.087| 2956 | 11.8| 21.7
511 |17 1.11 1.847 | 2.791 9.1 511 |1659.76 2.010| 2952 | 86| 215
521 |16 52.42 1.802 | 2.794| 5.1 521 |1651.71 1.057 | 2.948| 49| 21.2
531 |16 4252 1.782| 2796 | 0.9 531 |16 42.45 1.931 | 2.943 1.1| 209
610 |16 32.46 1.791 | 2.797 35 610 |1632.95 1.932| 2939 | 32| 211
620 |1623.29 1.827| 2.798| 7.6 620 |1624.18 1.962| 2.934| 7.1| 213
630 |16 15.88 1.889 | 2.798 | 11.3 630 |1617.01 2.016 | 2.929 | 10.6| 21.5
710 |1610.82 1.971| 2.798| 145 710 |1612.02 2.093| 2.924| 13.6| 21.7
246819 2009 LO> 1.9 311°70 7°6/29. 112512 2002 PV 2.0 287°87 2°4/ 1.4 18
5 1 |17 048] — 258.2| 2.105]| 2.963| 12.1 5 1 |17 6.09 1.519 | 2.404| 145]| 19.9
511 [1655.70| — 138.1| 2.038| 2.955| 9.9 511 |17 0.66 1.429 | 2.379| 10.7| 19.6
521 |164932| — 026.8| 1.994| 2.947| 8.1 521 | 165257 1.361| 2.354| 6.3| 19.3
531 |1642.00 |+ 030.3| 1.977| 2.939| 7.6 531 |16 42.64 1.319 | 2.330| 25| 19.0
610 |163453 |+ 1 9.6| 1.984| 2.931 8.7 610 |1632.10 1.301| 2.304| 5.1| 19.1
620 |1627.68 |-+ 128.8| 2.017| 2.924| 10.8 620 |1622.29 1.309 | 2.279| 10.0| 19.3
630 |1622.15|-+ 1281 | 2.071| 2.916| 13.2 630 |16 14.44 1.339 | 2.254| 146| 195
710 |11618.44 |+ 1 93| 2.145| 2.909| 15.4 710 |16 9.44 1.388| 2.229| 18.7| 19.7
236658 2006 KH11g 1.9 270775 1°5/ 1. 75922 2000 CQeq 2.0 183796 3°9/ 3.4 18
5 1 |17 3.98 99| 1.951| 2.829| 12.1 5 1 |17 7.51 2.215| 3.061| 12.1| 20.1
511 |1658.47| —1846.7| 1.871| 2.818| 8.8 511 |17 0.97 2.140 | 3.061| 93| 19.9
521 |1651.00| —1821.7| 1.814| 2.807| 5.0 521 |1652.38 2.088| 3.061| 6.4| 19.7
531 |164230| —1756.4| 1.784| 2.795 1.7 531 |16 4256 2.063| 3.060| 41| 196
610 |1633.35| —1732.8| 1.781| 2.784| 3.9 610 |16 32.55 2.065| 3.060| 46| 19.6
620 |1625.10| —1713.2| 1.804| 2.773| 7.9 620 |16 23.37 2.095| 3.059| 7.3| 19.8
630 |1618.43| —1659.8| 1.852| 2.761| 11.5 630 |1615.92 2.150 | 3.057 | 10.2| 19.9
710 |1613.95| —1654.2| 1.922| 2.750| 14.7 710 | 1610.80 2.227| 3.056| 13.0| 20.1
69437 1996 KW> 1.9 286785 479/30. 357809 2005 TS161 2.0 167791 3°8/ 3.3 17
5 1 |1656.40 | + 337.7| 4.388| 5.200| 7.2 5 1 |17 5.86 2520 | 3.362| 10.9| 21.2
511 |1652.11 |+ 3484 | 4317| 5.195| 6.0 511 |16 59.62 2.445| 3363 | 84| 21.1
521 |1647.08|+ 351.1| 4271| 5.100| 5.2 521 |1651.58 2.395| 3365| 5.8| 20.9
531 |1641.62 |+ 3442 | 4.252| 5.184| 4.9 531 |16 42.45 2371 | 3366 | 4.0| 208
610 |1636.10| + 327.2| 4.261| 5.179| 5.3 610 |1633.11 2.375| 3367 | 4.4| 208
620 |1630.86 |+ 3 0.2| 4.296| 5.174| 6.2 620 |16 24.46 2.407 | 3368| 6.7| 20.9
630 |1626.24 |+ 223.8| 4356 | 5.169| 7.4 630 |1617.30 2.465| 3369 | 93| 21.1
710 |162249|+ 139.2| 4.438| 5.163| 85 710 |1612.18 2546 | 3369 | 11.7| 21.3
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